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Another First... 

AN INDEPENDENT SERVICE DEALERS' 
SPECIAL PROGRAM OF GOOD -WILL BUILDERS 

.Ei<. rhreHle£ 

YTtEe TUSES 

E -Z NEEDLE THREADERS 
End needle 

threading headaches 

KWIK -KLEEN LINT BRUSH 
Whisks away lint, 

dust, dandruff 

COMB AND EMERY STIK 

Pocket comb and stik in case 

METAL BOTTLE -CAPPERS 
Keep beverages fresh 

RAIN -MATE 
Water resistant bonnet 

FLY SWATTER 
Lightweight, plastic 

In addition to the skill and knowledge you offer 
your customers, there are many other ways to make 
a good impression and to help assure repeat calls. 

A neat appearance, a friendly smile, a courteous 
manner, and remembering to clean things up after 
the work is done - all do a great deal toward hav- 
ing you remembered in the right way! This is good 
business. 

When a job is done and you present your bill, you 
have a golden opportunity to encourage a feeling 
of good -will in the home you have visited. 

One efféctive way of doing this is to give your 
customers something useful that will be appreciated. 
The fact that your name and telephone number ap- 
pear on it makes this good business, too! 

Good -Will Builders afford an effective, inexpen- 
sive way to keep ahead of national service company 
competition. You may select any of those shown and 
buy them in minimum quantities of 50 or 100 (de- 
pending on the item) at far below normal prices. 
They are available only through the Raytheon 

ALL -PURPOSE SEWING KIT 
Complete with black and white 

thread, needle, thimble, 
and safety pin. 

TV SCREEN POLISHING CLOTH 
Chemically treated 

KEYCHAIN "FIRST AID KIT" 
Contains band aids, antiseptic 

cream, first aid instructions 

WOODEN LEAD PENCILS 

Good -Will Builder Supply Station. For the com- 
plete story, send the coupon to Raytheon Good - 
Will Builders Supply Station, Box 30, Milford, 
Connecticut. soET'RE 4,0 

hr 

V 1111111r:1111MI IMO I Itlir 
RAYTHEON GOOD -WILL BUILDERS P SUPPLY STATION ,,. 

Box 30 ... A o,N 
Milford, Connecticut 
Gentlemen: I certainly would like the whole story on the Raytheon 
Good -Will Builders that will help my business. Please send a FREE 

copy of the booklet by return mail 

Company 

Name 

Address 

City and State 

r, ir,íííííílíííííí1 
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An Invitation , . . 

To men who want to `go places" 
in TV SERVICING 

Find out about this NEW; 
ALL -PRACTICE WAY 
of becoming a Professional 

TV SERVICEMAN 
If you have some Television or Radio experience, 
or if you know basic Television -Radio principles 
but lack experience- N.R.I.'s Professional Tele- 
vision Servicing course can train you to go places 
in TV servicing. This advertisement is your per- 
sonal invitation to get a free copy of our booklet 
describing this training in detail. 

Get COLOR -TV Textbooks Early 
The day you enroll, N.R.I. sends you special 
Color -TV textbooks to speed your knowledge and 
understanding of this vast, growing phase of 
Television. Many full color pictures and dia- 
grams help you recognize defects and learn how 
to correct them quickly and properly. To cash in 
on the coming Color -TV boom you'll need the 
kind of knowledge and experience this N.R.I. 
training gives. 

Learn -by -Doing "All the Way" 
This is 100% learn -by- doing, practical training. 
We supply all the components, all tubes, includ- 
ing a 17" picture tube to build a TV receiver, 
and comprehensive manuals covering a thorough- 
ly planned program of practice. You learn how 
experts diagnose TV receiver defects quickly. 
You see how various defects affect the perform- 
ance of a TV receiver -picture, sound and color: 
learn to know the causes of defects, accurately, 
easily, and how to fix them. 
You do more than just build circuits. You get 
experience aligning TV receivers, eliminating in- 
terference, using germanium crystals to rectify 
the TV picture signal, obtaining maximum 
brightness and definition by properly adjusting 
the ion trap and centering magnets, etc. There 
isn't room to list all the servicing experience 
you get. 

Mail Coupon -Get Details Free 
Once again -if you want to go places in TV 
servicing, we invite you to find out what you get, 
what you practice, what you learn from N.R.I.'s 
course in Professional Television Servicing. See 
pictures of equipment supplied, read what you 
practice. Judge for yourself whether this train- 
ing will further your ambition to reach the top 
in TV servicing. We believe it will. We believe 
many of tomorrow's top TV servicemen ... for 
black and white, UHF and Color TV ... will 
be graduates of this N.R.I. training. Mail the 
coupon now. There is no obligation. 

NATIONAL RADIO INSTITUTE 
Dept. 7JET, Washington 16, D. C. 

Oldest and largest Home Study 
Radio -Television School 

Use your spare time to train at home for TV's top servicing jobs. 
N.R.I. Professional Television Servicing Course includes 17" pic- ture tube, all other tubes and components to build TV receiver, 
5 -inch professional type Scope, highly accurate Signal Generator. 
Training low in cost. Monthly Terms. 

Here's What Graduates Say 
"I have serviced about 95% of common "Your course is so thorough that anyone 
TV complaints and quite a few that are interested in the challenge of servicing not common. A year ago I wouldn't have shouldn't ;miss the opportunity. I can find 
known where to start. Now I can fix a TV my way around a TV chassis as easy as I receiver defect in minutes when it used to can my own home as a result of your Pro - take hours." JAMES D. McINGVALE, fessional TV Servicing Course." C. LAKE CORMORANT, MISS. DORITY, Silver Springs, Md. 

National Radio Institute, Dept. 7JET 
Washington 16, D. C. 
Please send my FREE copy of "How to Reach the Top in TV 
Servicing." I understand no salesman will call. 

Name Age 

Address 

City Zone State 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL RADIO A TV NEWS is published monthly by Ziff -Davis Publishing CompanWilliam B. zig, Chairman of the Board (1946- 1953), t 64 E. Lake St., Chicago 1 III. Entered a under s second -class matter July 21, 1948, at the Post Office. Chicago, III., the act of March 3, 1879. Authorized by Post Office Department. Ottawa, Canada, s second-class matter. SUBSCRIPTION RATES: one year U. S. and possessions, and Canada $4.00; Pan American Union Countries $4.50: all other foreign countries 55.00. September, 1957 

J 
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An INDEX 
To A Better Job, 
A Brighter Future 

Industrial Electronics 

Automation Electronics 

Guided Missiles 

Micro -Waves 

Radio 

Computers 

Remote Control Systems 

Broadcasting 

Electronics Television 

Your Own Service Shop 

Men 17-55 
repare Now for a Profitable 
career in the Opportoity- 

Packed fields of 

ELECTRONICS 
as used in 

GUIDED MISSILES 
ETC. 

NO ADVANCED EDUCATION OR PREVIOUS 
TECHNICAL EXPERIENCE NEEDED! 

Men who are planning a solid future and are 
anxious for a brighter tomorrow will find real 

opportunities in the big, fast -growing field of Electronics. 
Imagine being able to prepare for the advantages 

offered in Electronics without having advanced 
education -or previous technical experience! And 

what's so important, you can get this preparation in 
your spare time at home without interfering with 

your present job ... following the same basic 
method used in our Chicago and Toronto training 

laboratories. Send coupon for FREE booklet NOW! 

Communications 

Radar 
Live-Wire Employment Service 

Puts you in touch with job opportunities - or helps you toward a better 
position in the plant where 

you are now employed. 

"One of North America's Foremost Electronics Training Centers" 
Accredited Member 
of National Home 
Study Council 

Draft Age? 
We have valuable 

information for 
every mart of draft 

age; so if you are 
subject to military 
service, be sure to 

check the coupon. 

Electronics 
and YOU! 

E E 
BOOKLET 

Well give you a free copy of an 
interesting booklet, "Electronics 
and YOU." See for yourself how 
you may take advantage of tho 
opportunities in this fast -growing 
field. 

September, 1957 

( 

5y3 

R -1 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DeFOREST'S TRAINING, INC. 

MAIL TODAY FOR FREE FACTS 
DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, Ill., Dept. RN -9 -N 
Please give me your FREE booklet, "Electronics and YOU," and 
tell me how I may prepare to enter one or more branches of 
Electronics as listed above. 

APk 

Name Age 

Street Apt. 

City Zone State 
Check here if subject to Military Training. 

DeVry Tech's Canadian Training Center is located at 
2023 626 Roselawn Avenue, Toronto 12, Ontario 

Please Print 
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NEI ! 
streamlined motor unit and 

modernistic control cabinet 
handsome modern design for modern setting 

..' . by the nation's 
leading designer 

TR -15 and TR -16 

CDR ROTORS 
quick mounting antenna mast collet 

speedy installations ... no loose parts to assemble 

takes antenna masts up to 11/2" O.D. -self- centering saw tooth clamps 

instant locking ...WILL NOT DRIFT 

mechanical brake that is released magnetically 
instantly reversible ... makes complete revolution in 45 seconds 

passes rigid J.A.N. spec. salt water test 

modern design offers minimum wind resistance 

high strength with low weight 
fits standard towers 

completely weather -sealed 

mahogany or blond finish 

6 

THE RADIART CORP. 
CLEVELAND 13, OHIO. 

CORNELL- DUBILIER 
SOUTH PLAINFIELD, NA. 

RADIO & TV NEWS 
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EARN MORE MONEY... GET INTO 

TELEVISION 
ELECTRONICS-RADIO 

Learn ALL 8 PHASES in ONE MODERN HOME -STUDY COURSE 
At Home - In Spare Time 

YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 

Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 

A Valuable Professional Multitester 

19 BIG KITS 
YOURS TO KEEP 

YOUR NATIONAL SCHOOLS TELERAMA 
1. TELEVISION, INCLUDING COLOR TV 
2. RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

COURSE COVERS ALL 8 PHASES 
5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 
8. COMMUNICATIONS 

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS -RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop- Method trained 
technicians are in constant and growing demand for high -pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 

Let National Schools, a Resident 
Technical School for over 50 years 
train you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER - 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits - even prepare for 
FCC License without taking a special 

course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 
YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop- tested manuals, modern circuit 
diagrams, practical job projects - all 
the valuable equipment shown above 

MEMBER 

Ó L 

- many other materials and services - consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outstanding success 
in Electronics. 

If you wish to take your training 
in, 

our Resident School t 
Start NOW In 

the world's TV capital, 
Labs and 

our big, modern 
Shops, work with 

at stTElectroni c equipment- profes- 

installed- finest, most com- 

plete 

equipment-profes- 

sionally an school. 
com- 

plete facilities instructors. 
Perso 

Expert, Graduate Employment 
attention. in finding home near 

Service. Help while you 

school -and part time lobos for full 

learn. Check box In coup 

information(.(j { 
I t ! . I I! 

I, 

i 1 IIÌJIJÌJ -2 !libi 

NATIONAL SCHOOLS 

Fully illustrated "Career" Book in 

FREE! TV- Radio -Electronics. PLUS actual sample 
lesson -yours at no cost, no obligation. 

CLIP COUPON NOW ... MAIL IT TODAY! 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 

IGET FAST SERVICE -MAIL NOW TO 

NATIONAL SCHOOLS, DEPT. RH -97 I 4000 S. FIGUEROA ST. 
LOS ANGELES 37, CALIF. 

Rush free TV -Radio "Opportunity" Book and sample 
lesson. No salesman will call. 

I 
NAME 

ADDRESS 

CITY ZONE STATE 

Check if interested ONLY in Resident School training at Les Angeles. 

VETERANS. Give dote of Discharge 

APPROVED FOR 6.1. TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 

September. 1957 

ACE 

I 
I 
I 
I 
I 
I 
I 
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the plier you'll reach for 
9 times 

*because no other 
piler does so many 

jobs so well 

Mechanics tell us that our Chan - 
nellock No. 420 is the handiest plier 
of them all . .. the plier they reach 
for more often than any other. 
They like its all 'round usefulness 

. its pipe- wrench grip ... its big 
jaw- opening ... its streamlined de- 

sign for hard -to- get -at jobs. And 
you'll like Channellock for the same 
reasons. Ask your hardware man 
for a Channellock 420. 

BE SURE ITS A GENUINE CHANNELLOCK 

CHAMPION DEARMENT TOOL Co. MEADVILLE, PA. 

8 

OPPORTUNITIES UNLIMITED 

IT WAS not our intention, in selecting 
the theme of job opportunities for 

this issue, to encourage a rash of job 
switches or sow the seeds of discon- 
tent in the hearts and minds of our 
readers. 

Indiscriminate job switching, in the 
long run, benefits neither individuals 
nor industry. The reasons behind this 
are fairly obvious. From the em- 
ployee's standpoint after a certain 
number of job changes, the law of 
diminishing returns comes into play. 
It may be a smart move for the fresh - 
out-of- college engineer to "sample" 
several jobs and companies in the 
course of a couple of years but once 
his family is established and his roots 
put down in the community, there 
may have to be some real soul search- 
ing before the decision is made to 
transfer half way across the country 
to a new post. Such decisions are, of 
course, personal and each person faced 
with such a choice will have to weigh 
all of the advantages and disadvan- 
tages before saying "yes" or "no." 

From an industry standpoint, rapid 
turnover in technical personnel is a 
matter of all- too -real out -of- pocket 
losses. Given two engineers -or lab 
technicians, or technical draftsmen - 
with identical training and similar per- 
sonality traits -one already employed 
by the company and the other being 
considered for the job -the second 
man will rarely be ready to pull his 
full weight on his new job' until a 
period of time, ranging from six 
months to a year, has elapsed and he 
has "caught on" to the way that that 
particular company handles his partic- 
ular job. This is not to say that com- 
panies should never hire new people 
for expansion nor improve their pres- 
ent set -ups, but just a round of the 
childhood game of "musical chairs" 
rarely achieves the desired end. 

If, however, after reading this issue 
and pondering the opportunities you 
might be missing, you do something 
about your career -this discontent can 
pay valuable dividends. If it leads you 
to renewed effort, additional study, the 
taking of steps to up -grade your pres- 
ent level -it becomes an asset -one 
that any employer is glad to discover 
among his personnel. 

In this connection, we would like to 
suggest that an annual or semi- annual 
review of your job might be worth- 
while -not one of those New Year's 
Resolution type things but a sober and 
careful evaluation of "Where am I 
going ? Am I getting anywhere -if 
not, why not? Have I gone as far as 
my training will allow? Is there any- 

thing I can do to remedy this situa- 
tion ? Is there room at the top in my 
company if I take the additional 
courses and prepare myself for a better 
job ?" 

If the answer is "yes, there is a 
chance for me to improve my position 
in my own company" -the rest is up 
to you. Many firms are happy to give 
a leg up to their own people- running 
in -plant courses, paying tuition for 
college and correspondence courses, 
picking up the check for membership 
fees in technical societies, buying books 
for loan to employees, etc. 

If after exploring all of the avenues 
of advancement within your own corn - 
pany, the roads appear to be dead -end 
-too many contemporaries holding the 
jobs immediately above you, manage- 
ment with a lack of imagination and 
the will to branch out into new lines, 
a rudimentary or no research and 
development program -then it's time 
for a change. 

One of the saddest commentaries on 
American life today is that virtually 
everyone is seeking "security" rather 
than "opportunity" when considering 
a job. This "gray- flannel -suit" men- 
tality and the willingness to be regi- 
mented, coddled, and cossetted from 
ivy halls to ivied cemetery has a great 
number of our best minds seriously 
worried. 

In discussing the critical problem 
of "creeping inflation" in our national 
economy those most concerned have 
pointed out that rising wages and 
wider benefits without a concomitant 
increase in job productivity is one of 
the most terrifying aspects of the 
situation. Soft spots are gradually de- 
veloping in the economy which could 
mean trouble. 

The answer, of course, is new and 
better things which will stimulate 
sales. The researcher, engineer, the 
production man with imagination, the 
salesman with drive, and the inventor 
of the "better mousetrap" are the boys 
who will be responsible for keeping 
the economy on an even keel. The 
population is rising, the market is 
there -what the engineer with vision 
will do about it is one of the exciting 
things about living in this age of elec- 
tronics and the future. How do you 
fit into this picture of progress ? Read 
this issue carefully and then see 
whether or not you can qualify as a 
Twentieth -Century pioneer! . . W. S. 

DON'T MISS 
"Your Career in Electronics" 

(See advertisements on page 170-171) 

RADIO & TV NEWS 
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ALL ED'S 1' CATALOG 

lue- 

404 
va 

PAGS 

the only COMPLETE catalog 

for everything in electronics 

Get ALLIED'S 1958 Catalog -it's 
complete, up -to -date - 404 pages 
packed with the world's largest selec- 
tion of quality electronic equipment 
at lowest, money- saving prices. Get 
every buying advantage at ALLIED: 
fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 

WORLD'S LARGEST STOCKS 

EASY -PAY 
TERMS: 

Only 10% down, 
up to 18 months 

to pay. Available 
on orders over $45. 

Fast handling - 
no red tape. 

featuring: 

Latest Hi -Fi Systems and 
Components 

Money- Saving, Build -Your- 
Own KNIGHT -KITS 

Recorders and Supplies 

Public Address Systems and 
Accessories 

TV Tubes, Antennas and 
Accessories 

Amateur Receivers, 
Transmitters, Station Gear 

Test & Lab Instruments 

Specialized Industrial 
Electronic Equipment 

Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

ALLIED'S money- saving knight -kits: 
Finest electronic equipment in money- saving kit form. 
Over 50 quality kits available -Hi -Fi amplifier, tuner 
and speaker kits, Hobby kits, Test Instruments, Ham 
kits (see our KNIGHT -KIT values elsewhere in this pub- 
lication). ALLIED KNIGHT -KITS are easiest to build and 
they SAVE YOU MORE. 

EVERYTHING IN HI -FI 
World's largest selection of quality Hi -Fi com- 
ponents and complete music systems -available for 
immediate shipment from stock. Save on exclusive 
ALLLSD- Recommended complete systems. Own the 
best in Hi -Fi for less! 

ALLIED RADIO 
World's Largest Electronic- Supply House 

September, 1957 

I_ I I 

send for the leading 
electronic supply guide 

I 
I Send FREE 404 -Page 1958 ALLIED Catalog 

I 

I 

LCity 

ALLIED RADIO CORP., Dept. 1 -J7 
100 N. Western Ave., Chicago 80, III. 

Name 

Address 

Zone State 

I 
I 
I 
I 

I 

I 
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Sylvania 

TV Tuner 
Tubes 

"R 

AGC 

metered" at 
Simplified schematic is a typical cascode circuit in which 
double- triode amplifiers are tested for transconductance 
and plate current under actual operating conditions. In this 
way, Sylvania offers you maximum assurance of proper 
circuit performance when you repair TV tuners. Regardless 
of make or model TV, Sylvania tuner tubes mean depend- 
ability backed by industry's most exhaustive dynamic 
testing program. 

Type by type, Sylvania's own JEMC (Joint Engineering and 
Manufacturing Committee) establishes test conditions 
which represent the most realistic measure of a tube's 
ability to stand up in the sets you service. Their working 
knowledge of the needs of TV tuner manufacturers even- 
tually means greater service profits through less call- 
backs for you. 

10 RADIO & TV NEWS 
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200 me for controlled, 
dependable performance 

Measuring input resistance and capaci- 
tance of all TV tuner tubes at 200 mc, 
places important controls over gain and 
tuning characteristics. This and many 
other tuner tube tests have been devel- 
oped by Sylvania to provide you with 
maximum assurance of dependable per- 
formance regardless of make, model, or 
age of the TV sets you service. 

All tuner tubes are fixed -bias tested 
under conditions which simulate actual 

SYLVANIA 

applications in TV sets. Cascode types 
are subjected to series Gm and series Ib 
tests in typical circuits. In addition, all 
types are checked both before and dur- 
ing life tests for serviceability at high 
and low line voltages. 

Protect yourself against costly and 
unnecessary callbacks. Specify Sylvania 
TV Tuner Tubes in the new yellow and 
black carton. 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd.. 
University Tower Bldg., Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
September, 1957 11 
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New TranscrïptionType lone A 

Makes Collaro World's rst 
True Hih Fidelity Changer 

The Turntable That Changes Records 

From Collaro, Ltd., world's largest manufacturer of rec- 
ord playing equipment -comes the most significant develop- 
ment in the field in years -the new transcription -type tone arm. 

This arm, exclusive with Collaro, literally changes the con- 
ventional record changer into a brand new instrument -a 
TRANSCRIPTION CHANGER - with features of the finest 
professional equipment. 

The arm is a one -piece, spring -damped, counter -balanced 
unit which will take any standard high fidelity cartridge. It 
is free of any audio spectrum resonances. It permits the last 
record to be played with the same low stylus pressure as the 
first. Between the top and bottom of a stack of records there 
is a difference of less than a gram in tracking pressure as 
compared with 4 to 8 grams on conventional changers. Verti- 
cal and horizontal friction are reduced to the lowest possible 
level. These qualities, found only in the Collaro Transcription 
Changer, insure better performance and longer life for records 
and styli. 

In its superb performance, the new Collaro Continental, 
Model TC -540, meets the rigid requirements for high fidelity 
12 

equipment. Here, for the first time in a changer is professional 
quality at a record changer price. The Continental is $46.50. 
Other Collaro changers are priced from $37.50 up. (Prices 
slightly higher west of the Mississippi.) 

In addition to the new tone arm, the Collaro Continental features 
include: 4 speeds, manual switch for turntable operation; wow and 
flutter specifications - 0.25% RMS at 331/2 RPM - superior to any 
changer in the world; automatic intermix; automatic shut -off after last 
record; heavy duty 4 -pole, shaded pole induction motor; heavy rim - 
weighted balanced turntable; muting switch and pop -click filter for 
elimination of extraneous noises; jam proof machinery; pre- wiring for 
easy installation; attractive two -tone color scheme to fit any decor; 
tropicalization to operate under adverse weather and humidity con- 
ditions; easy mounting on pre -cut board or base; custom testing at the 
factory for wow, flutter, stylus pressure and correct set down position. 

FREE: Colorful new catalog describes complete Collaro 
line. Includes helpful guide on building record collection. 

WRITE TO 

ROCKBAR CORPORATION 
Dept. R -009 a- 

650 Halstead, Mamaroneck, N.Y. -- 
Rockbar is the American sales agent for Collaro and other fine companies 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


A PHIL O ANTENNA ON YOUR CUSTOMER'S ROOF 

...is like a boost 
in station power! 
Now, Philco brings you a complete line of quality 
antennas. These antennas were designed and engi- 

neered to reproduce the best picture far out into the 
fringe whether receiving a picture in black- and -white 

or color. Field and Laboratory tests conducted under 
the most exacting conditions with actual on- the -air 

programs give you the complete assurance that you 
can sell Philco antennas and rotors with confidence in 

any TV area. See your local PHILCO DISTRIBUTOR 
for the full story on Philco quality antennas and rotors. 

AP22 Rotor Control: Heavy duty, 
long life automatic rotor with auto- 
matic finger -tip control unit pro- 
viding dependable and fool -proof 
operation. Attractive, stream -lined 
cabinet with modern styling. 

AP22 Rotor: Weather - 
tested and proven for 
long service -freelife. De- 
signed by service- exper- 
ienced engineers to high- 
est quality standards. 

PHILCO ANTENNA, MODEL 50: 
High gain, All Channel Fringe and 
Color Tested 5 Element Antenna. 

PHILCO CORPORATION ACCESSORY DIVISION PHILA. 34, PA. 
13 September, 1957 
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ALL ED'S ow 

LOWEST COST because our giant buyirl 
power passes biggest savings on to you... 
you do the easy assembly, get professional 

resat SAVE! 

kñìght-kits 
EA5 1 ecause 
"Step- and -Check" instruction manuals are 
marvels of clarity ' 's just like having a 

good instr. at your side. 

knight-kits' 
MO UA - NTE hen proper y 
assembled, KNIGHT -KITS fully meet pub- 
lished or z, A u. 
mono 

EASY TERMS AVAILABLE 

NEW knight-kit HI -FI VALUE 

30 -WATT DELUXE AMPLIFIER KIT 

New Printed Circuit Switches! 
Model Y -762 Three Printed Circuit Boards! 

$7495 8 Inputs Full Equalization! 

Full 30 Watts Custom Case! 
A Hi -Fi triumph at low cost! Linear -deluxe 
Williamson -type power amplifier circuit (flaw- 
less response ± % db, 15- 100,000 cps at full 
30 -watt level!); equalization for all records, 
within db of recommended accuracy; 2 ex- 
clusive new printed -circuit switches; 3 printed - 
circuit boards for quickest, easiest, error -free 
construction; separate continuously variable 
Level and Loudness controls; 8 inputs for 
every signal source; DC on all filaments df 
preamp tubes; exclusive 3 -way speaker selector 
switch (use speakers of mixed impedance with- 
out mismatch!); Power Amplifier Distortion - 
Harmonic, 0.55% at 30 watts- IM, 0.74% at 
20 watts; rumble filter switch; variable damp- 
ing. With beautiful "space- saver" case -ready 
for easy. money -saving assembly. 
Shpg. wt., 32 lbs. 
Model Y -762. Net F.O.B. Chicago .... $7495 

See our Supplement No. 165 for additional 
knight -kit Hi -Fi values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 
great Knight -Kits, including 
Test Instruments, Hi -Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 

* Presenting latest information on the Radio Industry. 

By RADIO & TV NEWS 
WASHINGTON EDITOR 

A STORMY ROAD LIES AHEAD for 
toll -TV, notwithstanding the approving 
comments of some of the Commis- 
sioners. 

Members of both the House and the 
Senate have lashed out against not 
only the proposed tests, but FCC's 
verdict that it has the authority to 
sanction pay -see television without 
further Congressional approval. 

The strongest criticism has come 
from Senator Strom Thurmond, who 
has introduced a bill which would pro- 
hibit any fee charges for home tele- 
vision. A member of the powerful 
Senate Commerce Committee and its 
communications subcommittee, t h e 
Senator said that he had studied the 
problem of subscription video for 
quite some time and felt that the 
result of . . . "permitting pay -TV 
to be used generally would be the 
same as having the Congress impose 
a new tax on the people of this 
country." 

The Thurmond measure, identical 
to the bill introduced in the House 
last January by Congressman Emanuel 
Celler, would amend the Communica- 
tions Act to declare that the Corn- 
mission . . . "shall not authorize nor 
permit any television station to im- 
pose a toll, fee, subscription, or other 

charge, directly or indirectly, on the 
general public, for the privilege of 
viewing television programs received 
over television sets located in the 
home." Those found guilty of a viola- 
tion could be fined up to $10,000 or 
imprisoned for not more than five 
years, or be fined and imprisoned. 

Commenting further on the serious 
situation that would obtain if the FCC 
were permitted to approve experi- 
mental pay -TV. the legislator said 
that the . . . "Congress must face the 
fact that it would be most difficult 
later to tell the experimenters who 
had spent millions of dollars, that pay 
television had been classified as against 
the public interest. ..." The Senator 
added that certainly pay -TV would 
cost the public more than the present 
system, and we have no proof that the 
viewers would receive any better pro- 
grams if the pay plan is authorized. 

Attacking FCC's statement regard- 
ing its authority to green -light pay - 
TV, Senator Thurmond said that he 
was willing to give the Commission 
broad powers in matters of scientific 
concern, but . . . "pay television has 
raised another question . . . a matter 
of policy completely divorced from 
scientific development." 

In this instance, the Senator said, 

NEW TELEVISION STATION GRANTS 
An additional listing of new construction permits and changes that 
have been made in station call letters. List continued next month. 

STATE CITY CALL CHANNEL FREQUENCY POWER* 

Kansas 
Montana 
Texas 

Hays 
Great Falls 
Nacogdoches 

7 
3 

19 

174 -180 
60 -66 

500 -506 

81.3 
118 
20.1 

NEW CALL LETTER ASSIGNMENTS 

STATE CITY CALL CHANNEL FREQUENCY 

Georgia 

Pennsylvania 

Columbus WTVM 28 554 -560 
(Formerly WDAK -TV) 

Harrisburg WCMB -TV 71 812 -818 
(Formerly WTPA) 

Harrisburg WTPA 27 548 -554 
(Formerly WCMB -TV) 

Lock Haven WBPZ 32 578 -589 

ERP = (effective radiated power, kw.) 
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FINco®announces 

NOW ... you can sell a TV Antenna 
designed for your area 

BUFFALO 

SPECIAL 

SYRACUSE - 

ROCHESTER 

SPECIAL 

DUO -DIRECTIONAL 

SPECIALS 

SAN DIEGO 

B -6 

CHICAGO 

SPECIALS 
PITTSBURGH 

SPECIAL 

LONGVIEW, 
TEXAS 

SPECIAL 

VICKSBURG 
SPECIAL 

FLORIDA, 

WEST COAST 

SPECIAL 

GEOMATIC 

SPECIALS 

PATENTED 

FIDELITY 

PHASING 

DETROIT - 

TOLEDO 

SPECIAL 

MODEL 

B -8 

UHF -VHF 
SPECIALS 

MODEL 

B -66 

MODEL 

B -7 
FRONT -TO -BACK 

SPECIALS 

IN SOLVING UNUSUAL, LOCALIZED RECEPTION PROBLEMS, 

FINCO has proved that the only positive way to develop the most 
efficient and economical TV Antenna is by actual MOBILE RE- 

SEARCH LABORATORY TESTS combined with Expert Topology and 
Channel Power Plotting. 

If a distributor qualifies, Finco's research department assumes the 
task of studying the specific, local reception problems. If the prob- 
lems can possibly be solved the result is an exclusive Red -Hot, 
High- Profit Hi- Performance Antenna For Your Area - 
Hundreds of FINCO research projects are now in process or already 
completed, giving dealers and servicemen a big jump on their 
competition. The total cost to your Jobber IS HIS COOPERATION 

urge Your Jobber to write, wire or call FINCO TODAY! 

""PPnr. 1 
I I 

PFLM 

IPBOPPL Á 
_BILERESEE , 

fp 

is often 
imitated . e . 

the leader 
always is! 

LAJA 
THE FINNEY COMPANY 34 West Interstate Street BEDFORD, OHIO Telephone: BEdford 2 -6161 
Copyright 1951, The Finney Co. norm No. 30 -199 
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Congress . . . "has the duty of pro- 
tecting the public interest." 

AN AUTOMATIC E L E C T R O N I C 
COMPONENT tester is now being 
used by the Air Force. Known as the 
Automatic Life Test and Data Record- 
ing Rack for tubes, transistors, and 
crystal diodes, the machine has eight 
specimen racks, each containing 100 
sockets. 

Tests, lasting as long as 1000 hours, 
can be conducted without further 
attention by an operator, and the re- 
sults can be automatically recorded 
by an electric typewriter. 

When set on automatic, the control 
console will give accurate readings on 
all 800 specimens at a rate of less than 
ten seconds per specimen. At any time 
the manual control can be switched 
on and a reading taken on a par- 
ticular specimen. 

Special environmental chambers for 
heat, vibration, and altitude tests are 
being installed. When this equipment 
is in place, it will be possible to set 
the components in these chambers 
with lead wires connected to the 
sockets in the automatic test racks. 
This will permit complete environ- 
mental and age testing without re- 
moval from fixtures, thus reducing 
the danger of damage to valuable 
equipment through breakage. 

The test racks are housed in twelve 
cabinets, approximately seven feet 
high, two feet wide, and eighteen 
inches deep. 

A 3000 -MILE CHAIN of floating 
telemetry bases in the Atlantic Ocean, 
is now being established by the USAF 
Air Research and Development Corn - 
mand. This chain, to be located be- 
tween the islands of St. Lucia and 
Ascension, will fill in the missile 
tracking gap that presently exists in 
ARDC's 5000 -mile missile test range, 
which is used to test Army, Navy, and 
Air Force long -range missiles. 

The links in the chain, six telemetry 
ships, have been modified with elec- 
tronic equipment to record and trans- 
mit data concerning missile tests to 
Cape Canaveral, Florida, where the 
range control station of ARDC's Air 
Force missile test center is located. 

Slow Army freight -supply cargo 
vessels were selected as the floating 
bases. These ships will be capable of 
remaining at their stations for as long 
as three weeks if necessary. However, 
when possible, the ships will only be 
on station while missiles are actually 
being tested. Upon completion of each 
mission the ships will return to South 
American ports of Recife and Belem 
in Brazil, and Georgetown, British 
Guiana, to pick up supplies and, when 
necessary, undergo drydock overhaul. 

The number -two hold on these 
vessels functions as the telemetry 
center; actually the electronic brains 
of the ship. In each vessel, this area 
has been de- humidified, air- condi- 
tioned, sound -proofed, and insulated to 
insure accuracy of the data received 

(Continued on page 140) 
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How to Pass 

An FCC License can be 

Get Your FCC License 
We Guarantee 

to train you until you receive 

Your FCC License 
Completion of the Master Course (both Sections) will prepare you for a 
First Class Commercial FCC License with a radar endorsement. Com- 
pletion of Section I only of the Master Course will prepare you for a 
Second Class Commercial FCC License. We guarantee to train and coach 
you, without any additional cost, until you receive the FCC License as 
indicated above. This guarantee is valid for the entire period of your 
enrollment agreement. 

Cleveland Institute Training Results in success with com- 
mercial FCC examinations ... easily ... and quickly. 

every month our trainees get jobs like these: 

Boyd Daugherty: 
"I recently secured a position as Test Engineer with Melpar, 
Inc. A substantial salary increase was involved. My Cleveland 
Institute training played a major role in qualifying me for 
this position." 

Boyd Daugherty 
105 Goodwin Ct., Apt. C 
Falls Church, Va. 

4'f!' r _ 

Top Grade Employers Like These Look 

Bendix Radio: 

Philco: 

Westinghouse: 

"We shall look forward to receiving completed 
applications from your students." 

"We have employed a great number of well quali- 
fied electronics personnel who were graduates of 
Cleveland Institute." 
"We would appreciate your listing our current 
openings in your monthly Job Opportunities." 

RADIO & TV NEWS 
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FCC License Exams 

your Guarantee of Success in Electronics 

in a Min.imurn of Time 

here's proof .. 
Name and Address 

Walter Eggers, Pacific Grove 

Paul Reichert, West Salem, Ohio 

Harold Phipps, La Porte, Indiana 

John H. Johnson, Boise City, Okla. 

James Faint, Johnstown, Pa. 

License Time 

1st 12 weeks 

2nd 10 weeks 

1st 28 weeks 

2nd 12 weeks 

1st 26 weeks 

James Glen: 
When Jim enrolled, he was a tem- 
porary employee of the City of 
Tacoma, Washington. In the space 
of 14 months, he completed the 
Master Course and received his 
first class license. He is now in- 
stalling and maintaining mobile 
and microwave equipment. 

James S. Glen, Jr. 
2920 Knob Hill Road 
Tacoma, Washington 

To Cleveland Institute 
Aerojet- General 
American Airlines 
American Telephone & 

Telegraph Co. 
Bendix Radio 
Braniff Airways 
Burroughs Corp. 
Capital Airlines 
Continental 

Air Lines, Inc. 
Convair 
General Electric 
Glenn L. Martin Co. 

September. 1957 

Goodyear Atomic Corp. 
IBM 
International Telephone 

& Telegraph Co. 
Mohawk Airlines 
Motorola 
North American 

Aviation, Inc. 
Northwest Airlines 
Philco 
RCA 
Ryan Aeronautical Co. 
Pius many others 

Get Both R?EE 

Accredited by National Home Study Council 

Cleveland Institute of Radio Electronics 

Desk RN -9, 4900 Euclid Ave., Cleveland 3, Ohio 

Please send Free Booklets prepared to help 
me get ahead in Electronics. I have had 
training or experience in Electronics as in- 
dicated below: 

Military Broadcasting 
Radio -TV Servicing Home Experimenting 

Telephone Company 
Other 

Manufacturing 
Amateur Radio 

In what kind of work are you 
now engaged? 

In what branch of Electronics 
are you interested? 

Name 

Address 

City 

I 

Age i 

I 
Zone State 

Desk RN -9 Special Tuition Rates to Members of Armed Forces 

17 
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From 
DELCO 
RADIO: 

a complete fine of replacement parts 

for your Lie %o Radio service work! 
It's one -stop service from the world leader in auto radio! Your 
Delco Electronic Parts Distributor gives you fast delivery on all 
items, plus a truly profitable Delco Radio independent dealer 
program that includes: 

1. A technical training program conducted by factory engineers. 

2. An attractive warranty policy. 

3. Plenty of attractive dealer identification. 

Delco Radio also offers a wide selection of Special Application 
Parts for your convenience and profit. Get the facts today. 

18 

DELCO 
M oDr °ssr.-" © A 

RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

A GENERAL MOTORS PRODUCT -A UNITED MOTORS LINE 

Distributed by Electronics Distributors Everywhere 
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Lea n TELEV S ON RAD 0 
Servicing or Communications 

by Practicing at Home 
in Spare Time 
WITHOUT EXTRA CHARGE 
you get special NRI kits developed 
to give actual experience with TV- 
Radio equipment. You build, test, 
experiment with receiver or broad- 
casting circuits. All 
equipment 
yours to 
keep. 

NRI Has Trained Thousands for 
Successful Careers in TV -Radio 

Have the High Pay, Prestige, Good 
Future of a Skilled TV -Radio Technician 
People look up to and depend on the Technician, more than 
ever before. Offices, plants, homes everywhere are obliged to 
buy his knowledge and services. His opportunities are great 
and are increasing. Become a TV -Radio Technician. At home, 
and in your spare time, you can learn to do this interesting, satis- 
fying work -qualify for important pay. To ambitious men 
everywhere here in the fast growing Television -Radio field is 
rich promise of fascinating jobs, satisfaction and prestige as 
well as increasing personal prosperity. 
Increased Opportunities in Growing Field 
A steady stream of new Electronic products is increasing the 
job and promotion opportunities for Television -Radio Tech- 
nicians. Right now, a solid, proven field of opportunity for 
good pay is servicing the tens of millions of Television ànd 
Radio sets now in us,e. The hundreds of TV and Radio Stations 
on the air offer interesting jobs for Operators and Technicians. 

More Money Soon -Make $1O to $15 a 
Week Extra Fixing Sets in Spare Time 

NRI students find it easy and profitable to start 
fixing sets for friends and neighbors a few months 
after enrolling. Picking up $10, $15 and more a 
week gives substantial extra spending money. 
Many who start in spare time soon build full time 
TV -Radio sales and service businesses. 

Act Now- See What 

r 

a 

NRI Can Do for You 
NRI has devoted over 40 
years to developing sim- 
plified practical training 
methods. You train at 
home. Get practical experi- 
ence, learn -by- doing. Ad- 
dress: NATIONAL RADIO IN- 
STITUTE, Washington 16, D. C. 

Studio Engr., Station KATV 
"I am now Studio Engi- 
neer at Television Sta- 
tion KATV. Before en- 
rolling for the NRI 
Course, I was held back 
by limitation of a sixth 
grade education." BILLY 
SANCHEZ, Pine Bluff, Ark. 

Has AH the Work He Can Do 
"Since finishing NRI 
Course I have repaired 
more than 2,000 TV and 
Radio seta a year. NRI 
training certainly proved 
to be a good foundation." 
H. R. GORDON, Milledge- 
ville, Ga. 

.- ..,..ice 
Has Good Pod Time Business 
"Quite early in my train- 
ing I started servicing 
sets. Now have com- 
pletely equipped shop. 
My NRI training is the 
backbone of my pro- 
gress." E. A. BREDA, 
Tacoma, Wash. 

The Tested Way 
To Better Pay See Other Side r - - .CUT OUT AND MAIL CARD NOW --- 

SAMPLELESSON NO STAMP NEEDED! 

ANDCATALOG WE 
PAY POSTAGE 

The ABC's of 
SERVICING BOTH FREE 

This card entitles you to Actual Lesson on Servicing, shows 
how you learn Television -Radio at home. You'll also receive 
64 -Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. A B 

Washington 16, D. C. 
Please mail me the FREE sample lesson and 64 -Page 
Catalog. (No Salesman will call.) 

Name Age. 

Address. 

City Zone -_- _.State 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

i Job and Career 

Opportunities 
for , I 

RADIO -TV 

TECHNICIANS 
P 
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Technical "KNOW -HOW" Can Give You Interesting, Important Work 
LEARN -BY -DOING with Kits NRI Sends at No Extra Charge 

YOU BUILD AC -DC 
Superhet Receiver 
NRI Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn -by- doing. 

YOU BUILD Signal Generator 

YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 

w 

You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests, 
conduct ex- . 

periments. 

YOU BUILD Vacuum Tube 
Voltmeter 
Use it to earn extra cash 
fixing neighbors' sets; 
bring to life theory 
you learn from 
NRI's easy -to- 
understand texts. 

For Higher Pay, Better Jobs 

Be a Television -Radio Technician 
Servicing Needs 

More Trained Men 
Portable TV, Hi -Fi, Transis- 
tor Radios, Color TV are 
making new demands for 
trained Technicians. Good op- 
portunities for spare time 
earnings or a business of your 
own. 

Broadcasting Offers 
Satisfying Careers 

4000 TV and Radio stations 
offer interesting positions. 
Govt. Radio, Aviation, Po- 
lice, Two -Way Communica- 
tions are growing fields. 
Trained Radio -TV Opera- 
tors have a bright future. 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 

.1. E. Smith, 
Founder 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 
Television -Radio school. The more than 40 years' 
experience training men for success, the outstanding 
record and reputation of this school- benefits you 

in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 

No Experience Necessary -NRI Sends 
Many Kits for Practical Experience 
You don't have to know anything about electricity or Radio 
to understand and succeed with NRI Courses. Clearly written, 
well- illustrated NRI lessons teach TV- Radio -Electronic prin- 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn -by- doing. Mailing the postage -free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 

NRI Graduates Do Important Work 

Now Quality Control Chief 
"Had no other training 
in Radio before enroll- 
ing, obtained job work- 
ing on TV amplifiers be- 
fore finishing course. 
Now Quality Control 
Chief." T. R. FAVA- 
Loao, Norwich, N. Y. 

NRI Course Easy to 
Understand 
"I opened my own shop 
before receiving my di- 
ploma. I have had to 
hire extra help. I am in- 
dependent in my own 
business." D. P. CaES- 
sEY, Stockton, Cal. 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 

Works on Color -TV 
"NRI changed my whole 
life. If I had not taken 
the course, probably 
would still be a fireman, 
struggling along. Now 
Control Supervisor at 
WRCA - TV." J. F. 
MELINE, NewYork, N Y. 

See Other Side 
for more 

information on 
the Tested Way 
to Better Pay 
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THE 

IND EM E T 

FR CE 
UES 

AND 

YOUR 

FUTURE 

SOMETHING IS BEING DONE 
FOR INDEPENDENT SERVICE 

This free booklet gives you all the details of your big 
Independent Service -Dealer national advertising cam- 
paign and the promotional tie -in material to help you 
increase your business. 

The program is important to your own future. A nation- 
wide survey conducted among independent service- 

Remember _ each time you buy CBS 
tubes, you support your own independent 
Service- Dealer program. Keep it going 
... keep it growing ... always specify 
CBS tubes, 

dealers revealed that 88 out of every 100 of you are con- 
cerned for the future of independent service and want this 
campaign continued. Because of your remarkable interest, 
it is being continued. And it will be expanded as your in- 
terest and support grow. 

Learn all about your Independent Service campaign, 
its supporting material, and how you can get the most 
from them. Ask your CBS Tube distributor for your free 
copy of booklet PA -163, or write to us. 

CBS- HYTRON, Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 

For the best entertainment, tune to your local CBS station 
September. 1957 21 
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millions of people will read powerful, large -space ads in 

NATIONAL MAGAZINES 
SUNDAY SUPPLEMENTS IN 164 KEY CITIES 

'I LOCAL NEWSPAPERS 

CHANNEL MASTER 
J Launches Another Dynamic 

featured 

in NEW 

NATIONAL ADS 

f\oy:::dibiNq 
(4\i'il7A1(i'd 

Once again Channel Master uncorks a massive national advertis- 
ing drive to help you sell more outdoor antenna installations. 

These ads provide powerful sales support right in your own 
local area ... sparking new and replacement outdoor antenna 
installations ... creating store traffic . promoting regular 

antenna check -ups. 

The revoles aa. new a W { front-to-back ratio and 
selling 

me- 
chanica antenna. 

the 
g other 

me- 

chanical strength, the T -W is unequalled by any 

Broad Band antenna. Available in 7, 5, and 3- element 

models. 

HOW YOU CAN WIN 

PRESTIGE and PROFITS 

WITH THIS CAMPAIGN 

Sell a "Complete Channel Master Installation" 

Consistent, big -space national advertising has created strong 

consumer preference for all Channel Master products. That's 

why it's now more profitable than ever for you to sell 

a "complete Channel Master installation"- featuring 

Channel Master masting, guy wire, transmission 

line, standout insulators, etc. 

Identify Yourself as a Channel Master Dealer 

Customers have confidence in you when you sell the 

brand they know best - and Channel Master is the 

only nationally advertised brand of TV antennas 

and accessories. Identify yourself with the leader. 

Display the prestige -building Channel Master ban- 

ners, streamers, antenna check -up charts, and other 

materials. Available thru 

your local Channel Master 

Distributor. Call him Now! 
Q Reg. V.5. eai onice and Cancel* 

copyright 1951 Channel Master Corp. 

! 
Astteit, 

WHIZ MIMI 
TV ANTENNAS 

-t 
and Accessories 

ta,1nR 

WORLD'S LARGEST MANUFACTURER W TY ANTENNAS AND ACCESSORIES 
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PROOF 
ilIVERSITY 
$PAKES 

STAY SOLD 1 

To insure valid statistics, this tabulation covers the largest selling brands, 
based on a four -year survey (April 1953 to March 1957) of classified and 
"Swap or Sell" ads for used high fidelity loudspeakers. All ads authenticated 
as placed by private individuals in Audio, High Fidelity and Music At Home 

PERCENTAGE OF TOTAL INSERTIONS 

SPEAKER "A" SPEAKER "B" SPEAKER "C" UNIVERSITY 

46'/2% 23'/4% 161/4% 13% 

Fewest number of ads offer University equipment 
... outstanding testimonial of user satisfaction. 

We have always believed that the tremendous volume of University speakers 
sold in the past to hi -fi enthusiasts attested to the genuine listening satisfaction 
designed into all our products. 

We think that all legitimate hi -fi loudspeakers sound pleasing, but the 
acid test of listening satisfaction is a speaker's "staying power ". Does it grow 
with your hi -fi tastes, continue to please year after year ... or is it obsolete 
before its time ... ready for swap, sale or discard? 

Yes, in the "Swap or Sell" columns of the leading audiophile magazines, 
you soon know which of the prominent brands of loudspeakers readers out- 
grow ... and, by the absence of such ads, which of these leading loudspeakers 
remain in the home ! 

The record speaks for itself. This accurate survey, taken over a span of 
four years, shows that speaker "B" has almost 50% more "for sale" listings 
than University ... while speaker "A" is offered more than three times as 
Dften! Here is indisputable unsolicited testimony from average hi -fi users 
themselves that University stays sold, continues to serve year after year as a 
source of rich musical pleasure. 

University offers the largest selection of speakers and components to meet every size and budget requirement 

WOOFERS TWEETERS 

LISTEN atZte44 56emai 6e0i. 
: 

UNIVERSITY LOUDSPEAKERS, INC, 80 SOUTH KENSICO AVENUE. WHITE PLAINS., N. Y- 

DUAL KDKN "mow,: RADIAL SOUND PA,. REa DU,+ACnoa 

PATENTED DIFFUSICONE PRINCIPLE. 
Available only on University Diffaxials. Mid and high 
frequencies are extended with remarkable efficiency 
through coaxial dual horn loading at the apex of the 
loudspeaker cone. A radial projector combined with 
aperture diffraction provides uniform, wide -angle dis- 
persion, assuring full fidelity no matter where off speaker 
axis you may be listening. 

\4 

EXCLUSIVE BI- SECTIONAL CONSTRUCTION 
Typical of University's advanced design and fabrication 
techniques is the unique bi- sectional construction of 
completely independent basket and magnet assemblies. 
This results in a precision product- vibration and shock. 
proof in operation, built for trouble -free long life. 

TOP VIEW 

PATENTED "RECIPROCATING FLARE" DESIGN 
On all University tweeters the compression driver is 
coupled to a "reciprocating flare" horn designed to pro- 
vide maximum uniformity of wide -angle dispersion in the 
horizontal plane with optimum vertical coverage. This 
is the greatest single advance in wide -angle horn de. 

velopment in over a decade. 
CENTERING DEMOS 

CROSSOVER NETWORK COMPONENTS 

ORIVER FOR TWEETER KORN 

OUST COVER.---.--r 

RV" MAGNET 

WOOFER CONE 

WOOFER VOICE Cou 

'RECIPROCATINO tO.StS 
TWEETCR VORN 

SPEAKER SA$Stt 

TRUE THRU -THE -AXIS DESIGN 
In true thru- the -axis design, the tweeter driver unit is 
fitted to the "reciprocating flare" horn thru the center 
of the woofer magnet assembly. Only with this thru- 
the -axis design is it possible to project high frequencies 
thru a horn of scientific formula- correct length and con- 
figuration ... and thus achieve highest efficiency, lowest 
distortion and uniform wide -angle treble reproduction. 

MAXIMUM COMPONENT FLEXIBILITY 
To meet the ever varying technical needs of expanding 
aspirations and improvements, University components 
are designed to provide a maximum of application and 
operational flexibility, e.g.: woofers with dual impedance 
voice coils, networks and filters to match all popular im. 
pedances and crossover frequencies, speakers having 
adjustable response devices, etc. Therefore . . . 

STARTER 

TWEETER 

WOOFER 

GENUINE PROGRESSIVE SPEAKER EXPANSION 
The "Master Blueprint" that prevents your speaker 
from becoming obsolete, because you can improve without 
discarding existing speakers or systems! You choose from 
literally dozens of different starter speaker set -ups to 
suit your present taste and purse. Then, when and as 
you wish, you integrate these components into tomorrow's 
magnificent deluxe system ... safeguarded by unmatched 
engineering flexibility and variety that makes "step -by. 
step" improvement a wonderful reality. 

These are just a few of the 
reasons why Universityass ures 
you superior sound that lives 
and lasts through the years. 
As other satisfied 
purchasers know . . . 
you might spend more - 
hut you can't equal University. 
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PROFESSIONAL RECOGNITION, 

GENERAL ELECTRIC ALL - AMERICAN 

LIFE 
ff.il,010,c47 

THE GENERAL ELECTRIC 

ALL -AMERICAN AWARDS 

FOR TV SERVICE TECHNICIANS 

WHO HAVE DISTINGUISHED 
THEMSELVES IN PUBLIC SERVICE 

General Electric proudly establishes the All- American Awards to 

honor the TV Service Technicians of America for their good 

citizenship in many fields of public service. 

Individually and as members of some three hundred trade groups, 

TV Service Technicians make many unheralded contributions 

to the welfare and happiness of their communities. 

You will find them repairing TV sets without charge in 

children's hospitals -teaching disabled veterans how to service 

TV sets- instructing Boy Scouts and other youth groups 

in elementary electronics- applying their specialized 

technical knowledge to many important fields of public service. 

G -E All -American Award trophies will be presented 
to the elevd 

TV servicemen who, in the opinion of the judges, have 
y 

the most distinguished records 
Lion in corm ity7. of 

service during the two-year period ending 

In addition, General Electric will 
sent $500 

to each winner 

for use in community improvement 

ae individual, club or association. 

Nominations may be made by any rlormon. 

Simply write a letter describing the community yú feic rforrn nominating, 

give the name and address of the serviceman y 

and mail it before October 19th to the Al 

wl-Amberican 
Ky. 

wards 

Gommiltee, General Electric Company, 

Full -page General Electric 
national advertising spot- 
lights community service 
of independent TV -radio 
technicians such as yourself. 

Your customers and pros- 
pects are being asked to 
help select an All -American 
award- winning team of 11 

outstanding service dealers. 

A complete package of pro- 
motion aids and display tie- 
ins is waiting for you. Your 
G -E tube distributor has this 
timely, colorful material. 
Ask him to help make your 
shop All- American service 
headquarters! 

These advertising tie -ins 
can open your door wide to 
new fall business- 
Easel -back display, "Foot- 
ball Time Is TV Tune -up 
Time "... Large football - 
theme window banner... 
Eye -catching window 
streamers ... Special di- 
rect -mail folder and 
postcard...Newspaper 
mats ... "Set- owners' 
TV Service Guide ", 

a business- build- 
ing booklet to 

give to service 
prospects. 

Award w' 
selected 65 a é ane\ of distin- 

guished 

pubic nice activities. 
Inners wit\ 6e 

h .pmerican A for the \r 
ss servi3OTa cti 

citizens renowned B Busure \,er of Commerce 
guished sES,Admnistrawr,sma \lamer Ch 

w, a to FOBO.\9 Spot patt tY`and Commentator 

NEtOtN 
MC1fMt '.t andTD Person otythe 

judges wild be ERad. 

EO suUSIt , C 
dumm_ pecision °f 

i> another Sep \RC¢ner 

erican Aw Ordo independent h° me.,,,a 
e A \\ Am rugren 

erngcam to ßtae recov -Clue trrerirà`p ,,. 
Estati\ishm 

nrtant ennt<yuitona imeRC. Owensboro. 
p fur l\teir imp Tube Uep r 

soerywhere Receiving 
eG¢nernl Electric Co.. 

,r. 

!F't 

. . vat* 7 ',.. 

w1NNERS TO ®E ANNOUNCES 
\N OECEMOER 

sEvtERp\. 
Tc:k.ES;":`c 
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INCREASED SERVICE VOLUME- 
CAMPAIGN OFFERS YOU BOTH! 

FOOTBALL IS HERE. The star -studded enter - 
t ment programs are back. Millions of TV 
owners need to have their sets checked for 
top performance. Timed for this fall market, 
General Electric has kicked off its All -Amer- 
ican campaign in support of the TV- service 
profession -the biggest ever -to 25,000,000 
readers of LIFE. Full -page ads feature the 
all- around job service dealers like yourself 
are doing in and for the community ...point 
to shops like yours as neighborhood TV- 
radio service headquarters. 

To assist you further as an independent 
TV technician...to help identify your shop 
as first choice for tune -up work ... General 
Electric has ready for you, through your G -E 

tube distributor, a new, timely kit of dis- 
plays and advertising aids that will catch the 
eye of football fans and other set -owners 
who want tune -ups and repairs. 

You also can make good use of the special 
football schedule shown below, carrying 
your name and address. It's a reminder item 
that prospects for TV- service work will 
value and keep with them for many months. 

Phone your G -E tube distributor! Ask 
him how you can tie in now with this big 
General Electric fall campaign to strengthen 
your community standing, and underscore 
your reputation for service! Distributor 
Sales, Electronic Components Division, 
General Electric Company, Owensboro, Ky. 

AVAILABLE IN QUANTITIES: 1957 college and professional foot- 
ball schedule, with space for your name and address. Everybody 
wants one. You can use this handy pocket guide to make friends 
for your shop and as All- American reminder advertising. Ask 
your G -E tube distributor how to obtain the copies you need! 

Progress Is Our Most /mporfant Product 

GENERAL ELECTRIC 
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glecZYokic,e 
NEW Ultra -Sonax and SuperSonaxVery High 

Frequency Drivers, Diffraction Horns and 

Revolutionary E- VSonophase Throat Design 

No other manufacturer gives you very high frequency drivers 
combining all the customer benefits of these unique new 
Electro -Voice models. Today's folded horn and phase loaded 
speaker systems with their low first -octave response require 
flat, extended high range response beyond the very limit of 
audibility if essential musical balance is to be achieved. These 
very high frequency drivers, employing the time -tested dif- 
fraction principle and the new Avedon Sonophase throat 
design, overcome range and sensitivity limitations, function 
without distortion at the highest ranges. 

All three models -T35, T35B and T350 -have 180° di 
persion patterns, program capacities of 50 watts, peak 100 
watts, voice coils one inch in diameter and 16 ohms impedance. 
Chart shows other characteristics of each model. 

T350 Ultra -Sonax 

T35 and 1350 Super -Sonax 

Specifications T35 T35B T350 

Frequency Response: 2 db 2 kc-19 kc ±2 db 2 kc-18 kc ±2 db 2 kc -21kc 
RETMA Sensitivity 

Rating: 57 db 54 db 60 db 

Magnet Weight: 7 oz. 4 oz. 1 lb. 

Gauss 13,500 9,000 20,000 

Size: 71/2 in. long x 

Horn: 51/4 in. long x 2 in. wide 2' in. wide 

Pot Diameter: 21/2 in. maximum 31/2 in. maximum 

Depth: 3' /e in. overall 3 in. overall 41/2 in. overall 

Shipping Weight: 3 lbs. 3%2 lbs. 91/2 lbs. 

Net Price: $35.00 $22.00 $60.00 

The Avedon Sonophase Throat Design 
The unique throat design illustrated here overcomes a problem 
common in conventional high frequency drivers. This is dia- 
phragm deformation at high frequencies, occurring at fre- 
quencies above 5 kilocycles. Piston action is destroyed, the 
phase is shifted and the result is destructive interference. 

These Electro -Voice UHF drivers solve the diaphragm defor- 
mation problem with a longer sound path from the center 
of the diaphragm. This restores proper phase relationship. 
This is important above 12 kilocycles, where sound must 
be taken from the center of the diaphragm and from the 
outer edge simultaneously. The diagram shows E -V's Sono - 
phase construction. 

The Hoodwin Diffraction Horn 
This is the Electro -Voice development which is used in all E -V 
horns to disperse sound equally in all lateral directions from a 
single point source. This is especially important in stereo- 
phonic reproduction to preserve the undistorted depth and 
width of the original sound. Diffraction horns insure balanced 
levels of both right and left stereo speakers. These drawings 
tell the diffraction horn story; 

giecrofez 
ELECTRO- VOICE, INC. BUCHANAN, MICHIGAN 

Export: 13 East 40th Street, New York 16, U.S.A. Cables: ARIAS 

This is just one example of the 'listeneered' superiority of Electro -Voice prod- 
ucts which makes them easy to sell. Just one more reason why more dealers sell 

more E -V products at more profit than any other line. See your E -V Rep TODAY. 

Figure A -This shows how sound disperses 

equally in all directions from a single point 
source. 

But in Figure C, if the distance between the 
two sources is ' /n wavelength or greater, the 
sound from the two sources will be consider- 
ably out of phase for points off the axis, result - 
ing in decreased sound pressure. 

,.. 

Son CPS 
CROSSOVER 

,,000 CPS !J 1T CROSSO`cR 1 
1,200 CPS 

F-4' -I 
CROSSOVER ? %' 

Figure E 

Figure E shows representative horns, illustrat- 
ing that horns must have a certain length, as 

well as cross sectional area along this length 
and at the mouth to load the driver diaphragm 
down to the lowest frequencies to be repro- 
duced. The lower we go, the longer must be 

the horn and the greater the mouth area. 

In Figure B two sound sources are shown. Ors 

the axis, at point "x double the sound pow- 
er results as the resultant pressures are in 
phase. 

Figure D 

Figure D will show the deficiencies in horns of 
wide lateral dimensions compared to the 
wavelength being emitted. Any horn mouth 
can be considered as a group of small point 
sources of sound. They must beam the sound 
down the axis by their very nature. 

Figure F 

Figure F shows that narrowing the horizontal 
area and extending the vertical dimension of 
the horn mouth preserves. the loading area 
necessary for good low end response, dis- 
perses the sound perfectly in the horizontal 
direction where it is so necessary, and keeps 

interfering reflections off the floor and ceiling. 
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RCA offers you the 

finest training 

at home nr, 

Radio T 

electronics, 

TV servicing 

Color TV 

SEND FOR THIS 
BOOK NOW! 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH SFR= NEW YORK 14, N.Y. 

In Canada-RCA Victor Company, Ltd., 

5001 Cote de Liesse Rd., Montreal 9, Que. 

September, 1957 

Pay-as-you-learn. You need pay for only one 
study group at a time. Practical work with 
very first lesson. All text material and equip- 
ment is yours to keep. Courses for the beginner 
and advanced student. 

RCA Institutes, Inc., Home Study Dept. N-97 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE 52 page CATALOG on Home 
Study Courses in Radio, Television and Color TV. No Salesman will call. 

Name 
Please Print 

Address 

City Zone. State 

KOREAN VETS! Enter discharge date 
To save time, paste coupon on postcard 
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INN THE ENT-- 
BUILD ALLIED'S OWN 
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learn 

with 

Prepare for a Good Paying Job -Or Your Own Business 

you train with mer - . for valuable 
shop ben 

"I Will Train You at Home in 

RADIO-TELEVISION 
On Liberal No Obligation Plan!" 

,.i w S Training 
eceiver, :. 

?. `.and tested 
in sections for greatest instruction 
value. 

I now offer this fine modern oscil- 
loscope to help you learn practiç. 

Television servicing. 

You will build this powerful sl 
wave and broadcast superhet r 
receiver for valuable shop inst 
lion practice. 

CO. 

New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog ... YOURS FREE . . 

JUST MAIL COUPON! 

I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio -Television service field. Train without 
signing a binding contract ... without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours ... you train as fast or as slowly as 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio -Training avail- 
able today ... just mail the coupon for my big new 56 page fact -filled 
catalog plus sample lesson -both FREE. 

Frank L. Sprayberry 
Educational Director 

Train the Practical Way -with Actual Radio -Television Equipment 

My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment ... all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two -Band Radio Set, Signal Generator, Audio Tester and the new Spray - 
berry 18 range Multi- Tester, plus other test units. You will have a complete set 
of Radio -TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio -Television Service Technicians. 

NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors. 

See for Yourself... Make Your Own Decision 

...Mail Coupon Today! 

The coupon below brings you my big new catalog plus 
an actual sample Sprayberry Lesson. I invite you to read 
the facts ... to see that I actually illustrate every item 
I include in my training. With the facts in your hands, 
you will be able to decide. No salesman will call on you. 
The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio -Television. 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 
1512 Jarvis Avenue, Dept. 25 -S, Chicago 26, Illinois 

You bus d he new 
y Tester... 18 -range 

this mmeter readings 
p us-ódtDiit meter and condenser 
and resistor substitution selector. 

Average cost per lesson 
ONLY $3.42 

Including Kits and Equipment 
September, 1957 

row fö ',Mkt 1d9pÇY ík 

Radio-Television 

TRAfNINb' pLd 

r- 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 

1512 Jarvis Ave., Dept. 25 -5, Chicago 26, III. 
Please rush all information on your ALL -NEW Radio -Tele- 
vision Training Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cata- 
log and Sample Lesson FREE. 

Name Age 

Address 

City Zone State 
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From this exclusive HIGH 

FREQUENCY filter originates 

the cleanest signal on the air! 
HT -32 

Transmitter /exciter 
Amateur net $67500 

Hallicrafters new HT -32 transmitter features 
5.0 mc. quartz crystal filter...new bridged -tee 
modulator... high stability ... gear- driven V. F. O. 

Forget your old ideas about SSB 
signal clarity! The HT -32 establishes 
entirely new standards with two major 
achievements of the world famous 
Hallicrafters laboratories -yours ex- 
clusively in the HT -32: 

1. 5 -0 mc. quartz crystal filter. Result 
of a 3 -year research program, the. 
crystal filter system now is com- 
mercially practical at high fre- 
quencies. System cuts unwanted 
sideband 50 db. or more! 

2. New bridged -tee modulator. Tem- 
perature stabilized and compen- 
sated network provides carrier 
suppression in excess of 50 -db. Pat- 
ented diode application develops 
sideband energy from audio voltage. 
World's most stable modulator. 

These and many other features make 
your decision clear -compare the HT- 
32 with any other transmitter avail- 
able. Your supplier has all the details. 
Stop by and see him today. 

30 

ADDITIONAL FACTS ABOUT THE HT -32 

SSB, AM or CW output on 80, 40, 
20, 15, 11 -10 meter bands. 
High -stability, gear- driven V.F.O. 
144 watts peak power input. 
Distortion products down 30 db or 
more. 
Complete band switching. 
P.T.O. direct reading in kilocycles. 
C.V.I. suppressed. 

R0114 

allicrafters 
WHERE ..TrI. -"BEST-0EÁS IN 

COMP,M74 rCOA,-çA1?E BORN 

Available with convenient terms from your Radio Parts Distributor. 

gram. Counterfeit tubes : (1) destroy 
manufacturers' reputations for qual- 
ity; (2) nullify advertising and sales 
promotion; and (3) create a total 
market loss. 

The RETMA plan is broken down 
into five general objectives : 1. Clarifi- 
cation of the status of legitimate tube 
reprocessers; 2. The drying up of the 
counterfeiters' sources of supply; 3. 
Depriving the counterfeiter of his mar- 
kets; 4. Improving the identification of 
reprocessed tubes; and 5. Encouraging 
FTC enforcement of laws covering 
fraudulent tube advertising. 

Release dates of the educational 
film, literature, advertising, and pub- 
licity will be announced shortly. 

* 

W. WILLIAM HENSLER has been elected 
to the new post of vice -president in 
charge of opera- 
tions for Howard 
W. Sams & Co., Inc. 
In his new position, 
he will have under 
his direction all op- 
erations of the com- 
pany except finance 
and industry rela- 
tions of the firm. 

He served as an electronic instruc- 
tor in the Navy during World War II 
and became 'identified with the pub- 
lishing firm in 1946. During this period, 
he served in practically all depart- 
ments of the company, including 
engineering, production, manufactur- 
ing relations, merchandising, and sales. 
He is a graduate of the American 
Management Association's School of 
Management. 

* * * 

H. H. SCOTT, INC., Cambridge, Mass., 
has been awarded a Certificate of 
Merit by the National Federation of 
Advertising Agencies for outstanding 
achievement in product advertising. 

One of the few electronic firms 
manufacturing consumer products ex- 
clusively, the organization directed one 
campaign on high -fidelity components 
to the layman in non -technical lan- 
guage and another to high -fidelity en- 
thusiasts. 

x x 

ROBERT I. MENDELS has been elected 
president of Electronic Devices, Inc., 
Brooklyn, N. Y. 

Mr. Mendels was 
formerly associated 
with the Philips 
Electrical Indus- 
tries, The Nether- 
lands, where he rose 
from a junior engi- 
neer to head of 
world sales for the 
firm's gas discharge lamp division. 

During the war he served as an 
officer in the Netherlands Army and, 
after the fall of Holland, escaped to 
England. Subsequently he was in 
charge of the division of rehabilita- 
tion for the Netherlands electrical in- 
dustry. 

He became a United States citizen 
and established his own technical im- 

(Continued on page 184) 
RADIO & TV NEWS 
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GET IN ON THE TV 
lot 

L. C. tane, B.S., M.A. 
President, Radio -Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio & Television. 0 

TRAIN FOR A TOP -PAY JOB AS A TELEVISION TECHNICIAN 
NO PREVIOUS EXPERIENCE NEEDED - study AT HOME in your SPARE TIME 

Next to the atom and hydrogen bombs, the biggest 
noise being made today is by the booming radio - 
television- electronics industry. 
Now, while the boom is on in full force, is the time 
for you to think about how you can share in the high 
pay and good job security that this ever -expanding field 
offers to trained technicians. 

Just figure it out for yourself. There are more than 400 
television broadcasting stations operating right now 

Super.Hel 

Rodio Receiver 

ÀE.RI Signal Generator 

C -w Telephone 

Transmitter 

Public Address System 

Combination Voltmeter. 

Ammeter-Ohmmeter 

LEARN BY DOING 
As part of your training I give you the equipment you need to set up your own home 
laboratory and prepare for a BETTER -PAY TV JOB. You build and keep an Electromagnetic 
TV RECEIVER designed and engineered to take any size picture tube up to 21 -inch, 
(10 -inch tube furnished. Slight extra cost for larger sizes.) ... also a Super -Het Radio 

Receiver, AF -RF Signal Generator, Combination Voltmeter- Ammeter -Ohmmeter, C -W Tele- 

phone Transmitter, Public Address System, AC -DC Power supply. Everything supplied, 
including all tubes. 

EARN WHILE YOU LEARN Almost from the very start you can earn extra 
money while learning by repairing radio -TV sets for friends and neighbors. Many of 
my students earn enough each week to pay for their entire training from spare time 
earnings ... start their own profitable service business. 

FCC COACHING COURSE Qualifies you for Higher Pay ! Given to all 
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radio -TV 

that demand an FCC license! Full training and preparation at home for your FCC 

license. 

and hundreds more to be built; more than 34 million 
sets in the country and sales increasing daily. Soon 
moderately priced color television sets will be on the 
market and the color stampede will be on. 

All these facts mean that good jobs will be looking for 
good men. You can be one of those men if you take 
advantage of my training now - the same training that 
has already prepared hundreds of men for successful 
careers in the radio- television -electronics field. 

No experience necessary! You learn by practicing with professional equipment Isend 
you. Many of my graduates who now hold down good paying technician jobs - started 
with only grammar school training. 

If you have previous Armed Forces or civilian radio experience you can finish your 
training several months earlier by taking my FM -TV Technician Course. Train at 
home with kits of parts. plus equipment to build YOUR OWN TV RECEIVER. ALL 
FURNISHED AT NO EXTRA COST! 

After you finish your home study training in the Radio -FM -TV Technician Course or 
the FM -TV Technician Course you get two weeks. 50 hours. of intensive Laboratory 
work on modern electronic equipment at our associate school in New York City, 
Pierce School of Radio & Television. 

COLOR TV TECHNICIAN COURSE -All new! Learn the latest. Be prepared for those 
Color TV servicing profits ahead! Contains the most up -to -date servicing data, pro- 

cedures and circuits For men with radio or TV training or experience 

RADIO -FM -TV 
TECHNICIAN 
TRAINING 

FM -TV 
TECHNICIAN 
TRAINING 

Sylvania Now Sponsoring 
RTTA's Color TV 

Technician Course 
One or the nation's largest 
electronics manufacturers and 

Prarketere 
Sylvania Electric 

roducts Inc. in its continuing 
eihffodt 

e 
sereje, 

dealers ßis 
inndoew - 

RT'l:4 Color 
'lelect sion Technician Course. 
rvaihrble to Authorised Syl- 
vania Dealers. 

VETERANS'. 
Sly School fully approved to train Veterans under 

new Korean G. I. Bill. Don't lose your school bene- 

fits by waiting too long. write discharge date on 

coupon. 

YOU GET 

THESE 

Radio -Television Training Association 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

September, 1957 

_ _MI= IN t1 il' 

, 

Mr. Leonard C. lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 

Dept. RT -9D, 52 East 19th Street, New York 3, N. Y. 

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE SAMPLE 
LESSON that will show me how I can make TOP MONEY IN 
TELEVISION. I understand I am under no obligation. 

(PLEASE PRINT PLAINLY) 

Name 

Address 

Age 

City Zone 

Color TV Fechnician Course 

D Radio -FM -TY Technician (ourse 

FM -TV Technician Course 

TV Studio Technician Course i' t M MM./ 

State 

VETERANS! 
Write discharge date 

I 
I 
, 

, 
1.1 li NI 
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NOW YOU CAN ORDER 

precise KITS BY MAIL. 
from Your Local Parts Distributor! 

Precise 
Engineered 

QUICK -TEST 
TUBE TESTER 

Only 3 Knobs for 
GM, EM, Short and 
Gas Tests. 

This is the finest 
fast -check tube 

tester and dollar- earning traveling companion 
fora Serviceman ... or for use in the factory. 
You can plug in 5 tubes of the some type and 
check each one individually by rotating the 
Tube Bank switch. It actually checks 5 tubes 
in 20 seconds ... or 4 seconds per tube. By 

rotating the function- switch, each triode of a 
dual triode is checked individually, each 
diode and the triode of a duo -diode -triode is 
separately tested and not lumped as in other 
testers ... and a pentode is tested as a 
pentode -not a diode. Transistors, shorts, gas, 
life, mutual conductance and emission can 
be tested with this model. Includes a deeply 
etched panel, beautiful Moleskin covered 
wood carrying case and cover. Easy to carry. 

Precise Model 116K Kit Form $ 79.95 

Precise Model 116W Factory Wired 139.95 

32 

Precise 
Engineered 

5" SCOPE 
UP to 9 mc 

FLAT to 5 me 

for color work 
o..e 54:. After you've built this 

'scope, you'll be amazed 
at its versatility. No other 'scope below a 
$100.00 can meet all of its specifications. De- 
sign features include push -pull vertical and 
horizontal .. . high sensitivity ... 5CP1 tube 
with post acceleration . frequency compen- 
sated stepping attenuators for both vertical 
and horizontal . . . focus, intensity and astig- 
matism controls . . . and calibration output 
voltage. Vertical amps are flat through 5 mc ± 
8 db through 9 mc. Sensitivity is 10 mv/cm. 
Horizontal amps within ± 6 db through 500 kc, 
have frequency compensated stepping attenua- 
tor input and cathode follower to assure linear 
horizontal trace. Hard vacuum sweep frequen- 
cies with sufficient expansion to see color bursts 
clearly, and a sensitivity approximately 40 
mv/cm, made this instrument the exceptional 
buy of the year. 

Precise Model 3151K Kit Form $ 59.95 

Precise Model 3151W Factory Wired 109.95 

Precise 
Engineered POWER L A B 
For all your electrical needs! 

For the first time in the industry, one instrument 
takes the place of more than 11 pieces of equip- 
ment. , .. Here's what you get: 

A BATTERY ELIMINATOR 
for 6v and 12v radios 
A BATTERY CHARGER up to 24 volts . A HIGH CURRENT LINE VOLTAGE VARIAC - up to 10 amperes 
AN AC LINE VOLTAGE METER 
AN AC LINE AMMETER 
AN AC LINE WATTMETER 
AN AC LINE ISOLATION TRANSFORMER - 100w or 300w 
A LOW VOLTAGE, HIGH CURRENT 
AC SUPPLY - 24v at 10 amperes 
A DC LINE VOLTAGE VARIABLE SUPPLY 
A DC HIGH CURRENT AMMETER 
AN AGC BIAS BOX 

Precise Model 

711K 
711W 
713K 
713W 

KIT FORM $49.95 
FACTORY WIRED 64.95 
KIT FORM 62.95 
FACTORY WIRED 79.95 

Isolation 

100w 

100w 

300w 

300w 

Mutual Conductance and Emission 

TUBE TESTER 
Here is a tester that actually checks a tube for its appli- 
cations, not whether it is just good or bad. On the Model 
111, GM and Emission ore checked separately. It is the 
first and only device that measures 600 -mil tubes on a 
meter Sweeps from 0 through the normal testing range 
when making measurements, which gives on average 
evaluation for the tube over an extended range of 
operation. Connects test voltages to each tube element. 
Uses a single rotary switch to check each element against 
every other element for shorts, whether they're hot or 
cold. Measures tube bias directly on a meter. Features a 
no- backlash roll chart. Includes provisions for testing all 
prong types. Cathode -Ray tubes may also be checked 
with the use of an adaptor. An exceptional instrument 
for the shop, one that has won an impartial independent 
scientific survey hands down. 

Precise 
Engineered 

Precise Model 111K Kit Form $ 79.95 

Precise Model 111W Factory Wired 139.95 

You benefit from faster delivery, lower price, 
postage savings, and the personal local serv- 
ice of your nearby parts distributor when 
you order by mail ... if you are close enough, 
drop by and see the top quality parts in- 
cluded in each kit. Here are 8 of the many 
PRECISE distributors who are ready to serve 
you. Use the handy coupon below to order 
your PRECISE kit by mail. 

GRAHAM ELECTRONICS 
SUPPLY, INC. 
102 S. Pennsylvania St. 

Indianapolis 4, Ind. 

H. H. Thompson.... Creative 
Engineering and quality cam 
ponents assure customer 
satisfaction with PRECISE 

equipment. 

LEUCK RADIO SUPPLY 

243 South 1 1 th St. 

Lincoln, Nebraska 

L. H. Soderholm. We have 
found that the advanced en- 
gineering of PRECISE kits 
offers design features com- 
parable with many laboratory 
instruments. 

RADIO ELECTRIC SERVICE 

CO. OF PENNA., INC. 
N. W. Corner 7th 8 Arch Sts. 
Philadelphia 6, Penna. 

Albert N. Kass, vp & gen. 
mgr.... For quality and pre- 
cision, we always recommend 
PRECISE in test equipment. 

STANDARD PARTS 

277 N. Franklin St. 

Hempstead, N. Y. 

William Hull.... Refreshing 
original design built into 
every PRECISE kit. 

THRIFTY ELECTRONIC 
SUPPLY CO. 
3647 Burbank Blvd. 
Van Nuys, California 
Al Ex.. .PRECISE engi- 
neered kits give you more 

value for your money. 

WHOLESALE RADIO PARTS 
CO., INC. 
308 West Redwood St. 

Baltimore 1, Maryland 
Manuel Freeland, vp.... We 
have found that PRECISE's 
Nock for giving quality and 
value - economically - goes 
hand -in -hand with our pur- 
suits. 

WINTERADIO 
INCORPORATED 
1468 West 25th SI. 

Cleveland 13, Ohio 

Edward .1. Gorcyco. . . 

PRECISE kits -a quality line 
that has no equal. 

TEE VEE SUPPLY CO. 
3211 Washington St. 

Jamaica Plains, Mass. 

Herbert Gamer... . Everyone who buys o 

PRECISE kit is always satisfied. 

Mr. Precise Distributor: 
I would like to order the following Precise kits: 

5" 'Scope Powerlab Tube Tester 

Model Model 711 K Model 111K 

3151 Kit Model 711W Model 111W 
3151 Wired Model 713K Model 116K 

Catalog Model 713W Model 116W 
Please send kits COD Bill my account 
Remittance Enclosed, Ship Prepaid 

Print Name Clearly 

Street Address 

City 8 State 

RADIO & TV NEWS 
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<.c ,v.,11,nlìötrt?. 

This is a brand new edition of the 
book which has launched thousands 
of men on good- paying careers in 
rad i o -tv- electronics. 
It brings you completely up to date - 
answers important questions on new- 
est career developments in electronics, 
including Radar, Guided Missiles, 
Servomechanisms, Computers, as well 
as Aeronautical Electronics, Broad- 
casting (AM, FM, TV), Military, 
Navy and CAA Electronics, Commu- 
nications and Electronics Manufac- 
turing. 
This book, "lour Future in the New 
World of Electronics," also shows you 
how CREI Home Study leads the way 
to greater earnings in the booming 
electronics world. 
However, CREI does not promise you 
a "snap." With an accredited techni- 
cal school 'such as this you must study 
to convert your ambition into techni- 
cal knowledge you can sell in the 
fabulous Electronics market. 
Since its founding in 1927, CREI has 
provided thousands of professional 
electronics men with technical educa- 
tions. During World War II, CREI 
trained thousands for the Armed 
Services. Leading firms choose CREI 
courses for group training in elec- 
tronics, at company expense, among 
them United Air Lines, Canadian 
Broadcasting Corporation, Trans- 
Canada Airlines, Douglas Aircraft 
Co., Glenn L. Martin Co., Columbia 
Broadcasting System, All- American 
Cables and Radio, Inc., Gates Radio 
Co., Canadair Ltd., Federal Electric 
Corp., and U. S. Information Agency. 
CREI courses are prepared by recog- 
nized experts, in a practical, easily 
understood manner. You get the 
benefit of time- tested study assign- 
ments under the personal supervision 
of a CREI staff instructor. This is ac- 
complished on your own time, during 
hours selected by you, and controlled 
by your own will power. This coin - 
September, 1957 

The data that Launched 
Thousands of Careers 

is yours FREE 
Tells how you can be successful 

in RADIO-TV-ELECTRONICS 

Send for Your Free Copy Today! 

plete training is the reason that grad- 
uates find their CREI diplomas keys - 
to- success in radio, TV and Electron- 
ics. CREI alumni hold top positions 
in America's leading firms. At your 
service is the CREI Placement Bu- 
reau, which finds positions' for ad- 
vanced students and graduates. Al- 
though CREI does not guarantee 
jobs, requests for personnel far ex- 
ceed current supply. Now is the time 
of decision for you. Luck will not 

ELECTRONIC I 

1 

Growing peninsula Co. has 
1st class elec- 

tronic 
openings for work 
Ironic technTCiapneertng in 
directly with engineering 

A 
development of new products. 

Only those with á RE1 
or 
or 

equal training 
minimum commercial experi- 

ence will be considered. apple 
sal aries . McQueeney, 
cants. Call 

< st DA. 4 4733 for appointment. Inc. 
ALTO SCIENTIFIC Co., 

855 
COMMERCIAL 

ST. 

PALO 

S I TECHNICIANS 

the 
A 
Ant 
C 

Digí 
F 

propel you forward unless it finds you 
trained. Contacts won't budge you an 
inch unless you have the skill to back 
them up. The answer is: Technical 
Training ... and willingness to learn. 
Together they will bring you in- 
creased earnings in this new Age of 
Electronics. Fill out the coupon below 
and mail it now. We'll promptly send 
you your free copy of "Your Future 
in the New World of Electronics." 
The rest -your future -is up to you! 

CREI also offers Residence Training at 
same high technical level in Washing- 
ton, D.C. Classes start at regular inter- 
vals. Qualified residence school gradu- 
ates earn degree "Associate in Ap- 
plied Science." Check coupon if you 
prefer residence study. 
KOREAN WAR VETERANS: if eligible 
for training under the new G. /. Bill of 
Rights, check the coupon for full infor- 
mation. 

Industry Calls for CREI 
training By Name ... 

SO SHOULD YOU! 
Here you see an actual help 
wanted ad from the San 
Francisco Examiner, April 1, 
1956, one of many which 
specify "CREI or equal" 
training. This shows that in- 
dustry approves CREI train- 
ing, even insists on it. 

FILL OUT AND MAIL TODAY- BEFORE YOU FORGET IT! 
CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 119 -D, 3224 16th St., N.W., Washington 10, D.C. 
ECPD Accredited Technical Institute Curricula 

Please send me your course outline and FREE Illustrated 
Booklet "Your Future in the New World of Electronics" ... 
describing opportunities and CREI home study courses in 
Electronics Engineering Technology. 

CHECK ',1=1 Electronic Engineering Technology 
FIELD OF ` Broadcast (AM,FM,TV)EngineeringTechnology 
GREATEST Television Engineering Technology 
INTEREST Aeronautical Electronic Engineering Technology 

Name Age 

Street 

City Zone State 
CHECK: Home Study Residence School Veteran 

To help us answer your re- 
quest intelligently, please 
give the following infor- 
mation: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF 
ELECTRONICS ARE YOU 
MOST INTERESTED? 
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FOR 
DEPENDABILITY... 
WHICH 
CAPACITOR 
DO YOU 
PREFER? 

CAPACITORS -RECTIFIERS 
FOR ORIGINAL EQUIPMENT -FOR REPLACEMENT 
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NEW! 12 -WATT Williamson -type HIGH 
FIDELITY INTEGRATED AMPLIFIER HF12 

with Preamplifier, 
Equalizer & 

Control Section 
KIT$3495 WIRED $5795 

Compact, beautifully packaged & styled. Provides 
complete "front -end" facilities and true high 
fidelity performance. Direct tape head & mag- 
netic phono inputs with NARTB (tape) & RIAA 
(phono) feedback equalizations. 6 -tube circuit, 
dual triode for variable turnover bass & treble 
feedback -type tone controls. Output Power: 12 
w cont., 25 w pk. 'IM Dist. (60 & 6000 cps @ 4:1) : 
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w. 
Freq. Resp.: I w: ±0.5 db 12 cps - 50 kc; 12 w: 

0.5 db 25 cps - 20 kc. Harmonic Dist: 20 cps: 
2% .@ 4.2 w; 1 %a @ 2,5 w; 30 cps: 2% @ I1 w; 
l4 % @6.3w;40 cps: 1% @12w ;i % @9.3w; 
2000 cps: I/2% @ 12 w; 10 ka: 1% @ 10 w; ü5°Jo 
@ 6 w. Transient Resp: excellent square .wave 
reproduction (4 uses rise-time); negligible ring- 
ing, rapid settling on 10 kc square wave. Inverse 
Feedback: 20 db. Stability Margin: 12 db. Damp- 
ing Factor: above 8, 20 cps - 15 kc. Speaker 
Connections: 4, 8, 16 ohms. Tone Control Range: 
@ 10 kc, 5-13 db: .@ 50 cps, -±-16 db. Tubes: 
2- ECC83 /12AX7, I- ECC82/12AU7,2 -EL84, 
1 -EZ81. Size: HWD: 32,á" x 12" x 81/4". 13 lbs. 
Mounts in and out of cabinet. 

NEW! 50 -WATT 
Ultra- Linear 
HIGH 

FIDELITY 

POWER 

AMPLIFIER 

HF50 KIT $5795 WIRED $8795 
Like the 1-1F60 shown below, the HF50 features vir- 
tually absolute stability. flawless transient re- 
sponse under either resistive or reactive (speaker) 
load, & no bounce or flutter under pulsed condi- 
tions. Extremely high quality output transformer 
with extensively interleaved windings, 4, 8, & 16 ohm 
speaker connections, grain -oriented steel, & fully potted 
in seamless steel case. Otherwise identical to HF60. 
Output Power:' 50 w cont -, 100 w pk. IM Distor- 
tion (60 & 6000 cps (a, 4 :1): below 1% at 50 w; 0.5% 
a' 45 w: Harmonic Dist.: below 0.5% between 20 

cps & 20 kc within 1 db of rated power. Freq. Resp. 
at 1 w: ±0.5 db 6 cps -60 kc; ±5.1 db 15 cps -30 
kc at any level from 1 mw to rated power; no peaking 
or raggedness outside audio range. All other specs 
identical to HF60 below. Matching Cover E -2 
94.50. 

NEW! 
50 -WATT 

Ultra- Linear 
HIGH- 

FIDELITY 
INTEGRATED POWER AMPLIFIER HF52 

with Preamplifier, Equalizer & Control 
KIT $6995 WIRED $10995 Section 
Combines a power amplifier section essentially 
identical to the HF50 power amplifier with a 
preamp- equalizer control section similar to 11F20 
below. Provision for use with electronic crossover 
network & additional amplifier(s). See HF50 for 
response & distortion specs; HF60 for square wave 
response, rise -time, inverse feedback, stability 
margin, damping factor, speaker connections; 
HF20 for preamplifier, equalizer & control section 
description. Hum & noise 60 db below rated out- 
put on magnetic phono input (8 my input for 
rated output), & 75 db below rated output on 
high level inputs (0.6 v input for rated output). 

Matching Cover E -1 $4.50. 

Nits ---- 
HIGH FIDELITY PREAMPLIFIER 

=HF61A KIT $2495, WIRED 
$3795 

With Power Supply: #HF61 KIT $2995, WIRED $4495 

Will not add distortion or detract from the wide - 
band or transient response of the finest power 
amplifiers at any control settings. High quality 
feedback circuitry throughout plus the most com- 
plete control & switching facilities. Heavy -gauge 
solid brushed brass panel, concentric controls, 
one- piece brown enamel steel cabinet for lasting attractive appearance. Feedback -type, sharp cut - 
off (12 db /octave) scratch & rumble filters. Low - 
distortion feedback equalization: 5 most common 
recording curves for LPs & 78s including RIAA. 
Low -distortion feedback tone controls: provide 
large boost or cut in bass or treble with mid -fregs 
& volume unaffected. Centralab printed- eireuit 
Senior "Compentrol" loudness control with con- 
centric level control. 4 hi -level switched inputs (tuner, tv, tape, aux.) & 3 low -level inputs (sepa- 
rate front panel low -level input selector permits 
concurrent use of changer & turntable). Proper 
pick -up loading & atenuation provided for all quality cartridges. Hum bal, control. DC super- 
imposed on filament supply. 4 convenience out- 
lets. Extremely flat wideband freq. resp.: -±-1 db 8. 100,000 cps; -!-0.3 db 12. 50,000 cps. Extremely 
sensitive. Negligible hum, noise, harmonic or IM distortion. Size: 4.7/8" x 12. 5/16" x 4.7/8 ". 8 lbs. 

NEW 
60 -WATT Ultra- Linear 

HIGH FIDELITY POWER AMPLIFIER #HF60 
with ACRO TO -330 OUTPUT TRANSFORMER 

KIT $72" WIRED $9995 

Superlative performance, obtained through finest 
components & circuitry. EF86 low -noise voltage am- 
plifier direct -coupled to 6SN7GTB cathode coupled 
phase inverter driving a pair of Ultra -Linear. connected 
push -pull EL34 output tubes operated with fixed 
bias. Rated power output: 60 w (130 w peak). 
IM Distortion (60 & 6000 cps at 4:1): less than 1% 
at 60 w; less than 0.5% at 50 w. Harmonic Distor- 
tion: less than 0.S' at any freq. between 20 cps & 
20 kc within 1 db of 60 w. Sinusoidal Freq- Resp.: 
at 1 w: ±0.5 db 5 cps -100 kv; 5-0.1 db 15 cps to 
35 kc at any level from 1 mw to rated power; no 
peaking or raggedness outside audio range. Square 
Wave Resp.: excellent from 20 cps to 25 kc, 3 usec. 
rise -time. Sensitivity: 0.35 v for 60 w. Damping 
Factor: 17. Inverse Feedback: 21 db. Stability Mar - 
gin: 16 db. Hum 90 db below rated output. ACRO 
TO -330 Output Transformer (fully potted). Speaker 
Taps: 4, 8, 16 ohms. GZ34 extra- rugged rectifier 
(indirectly -heated cathode eliminates high starting 
voltage on electrolytics & delays B4- until amplifier 
tubes warm up). Input level control. Panel mount 
fuse holder. Both bias and DC - balance adjust- 
ments. Std octal socket provided for pre -amplifier 
power take -off. Size: 7" a 14" a 8 ". 30 lbs. Matching 
cover Model E -2 $4.50. 

COMPLETE with FACTORY -BUILT CABINET - w 06' 2 -WAY HI -FI SPEAKER SYSTEM #HFS1 $3995 

See the "BEST BUYS" NOW 
IN STOCK at your nearest 
distributor. Fill out coupon on 
other side for FREE CATALOG. 

Prices 5% higher on West Coast. 

6eptember, 1957 

NEW 
COMPLETE with Preamplifier, Equalizer 

& Control Section 
20 -WATT Ultra- Linear Williamson -Type 

HIGH FIDELITY AMPLIFIER #HF -20 
KIT $4995 WIRED $7995 
A low -cost, complete -facility amplifier of the 
highest quality that sets a new standard of per- 
formance at the price, kit or wired. Rated Power 
Output: 20 w (34 w peak). IM Distortion (60 & 6000 cps /4:1) at rated power: 1.3 %. Max. Har- 
monic Distortion between 20 & 20,000 cps at 1 
db under rated power: approx. 1%. Mid -band 
Harmonic Distortion at rated power: 0.3 %. Power 
Response (20 w) : ±0.5 db 20-20,000 cps; ±1.5 db 
10- 40,000 cps. Freq. Resp. (1 w): ±0.5 db 13- 
35,000 cps; ±1.5 db 7- 50,000 cps. S feedback 
equalizations for LPs & 78s. Low -distortion feed- 
back tone controls: large boosts or cuts in bass or 
treble with mid- £regs. & volume unaffected. Loud- 
ness control & separate level set control on front 
panel. Low Z output to tape recorder. 4 hi-level . 

switched inputs: tuner, tv, tape, aux; 2 low -level 
inputs for proper loading with all cartridges. Hum bal. control. DC superimposed on filament supply. 
Extremely fine output transformer: interleaved 
windings, tight coupling, careful balancing, grain - 
oriented steel. 81/2" x 15" x 10". 24 lbs. 
Matching cover Model E -1, $4.50. 

Genuine 2 -way book -shelf size - speaker system. Jensen heavy 
duty 8" woofer (6.8 oz. magnet) & matching Jensen com- 
pression- driver exponential horn tweeter with level control. 
Smooth clean bass & crisp extended highs free of coloration 
or artificial brilliance. Factory -built tuned bass reflex birch 
hardwood cabinet (not a kit) constructed to high quality 
standards. Neutral acoustical grille cloth framed by a smooth - 
sanded solid birch molding. Freq- Resp. measured 2 ft. away 
on principal axis in anechoic chamber with I watt input 
-Woofer: ±4 db 80 -1800 cps; Tweeter: ±2 db 2800 -10,000 

cps; Crossover Region: 1800 -2800 cps, shift in level over 
this region depends on tweeter level control setting. Power - 
handling capacity: 25 watts. Size: 23" x 11" a 9 ". 25 lbs. Wir- 
ing Time 15 min. 

33 -00 Northern Blvd., L. I. C., N.Y. Turn page for other EICO ad. 
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~;E /CO 
FREE C4T4LaG 

shows you HOW TO SAVE 50% 

on 50 models of top quality 
professional test equipment. 

MA /L COUPON NOW. 

NEW! 
TV -FM SWEEP 

GENERATOR & 

MARKER #368 

KIT WIRED 
$6995 $1 1 995 

Entirely- electronic sweep circuit (no mechanical 
devices) with accuratelybiased inereductor for 
excellent linearity. Extremely flat RF output: new 
AGC circuit automatically adjusts ose. for max. 
output on each band with min. amph variations, 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate parallax. Swept Ose. Range 3 -216 Inc in 
5 fund. bands. Variable Marker Range 2 -75 me in 
3 fund. bands; 60.225 mc on harmonic band. 4.5 
me Xtal Marker Ose., xtal supplied. Ext. Marker 
provision. Sweep Width 0 -3 me lowest max. devia- 
tion to 0 -30 me highest max. dee. 2 -way blanking. 
Narrow range phasing. Attenuators: Marker Size, 
RF Fine, RF Coarse (4step decade). Cables: out- 
put, 'scope horiz., 'scope vertical. Deep- etched 
satin aluminum panel; rugged grey wrinkle steel 
cabinet. 

NEW! RF 

SIGNAL GENERATOR 

#324 
KIT 

$2695 

WIRED 
$3995 

150 kc to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing & 

trouble -shooting of TV, F31, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150 -400 ke, 400.1200 Ice, 1.2.3.5 me, 
3.5-11 me, 11.37 me, 37.145 mc; 1 harmonic 
band 111 -435 me. Freq. accurate to ±1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment fregs. Etched tuning dial, plexi- 
glass windows, edge -lit hairlines. Colpitts RF ose. 
directly plate- modulated by K- follower for 
improved mod. Variable depth of int. mod. 0 -50% 
by 400 cps Colpitts ose. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret - 
mounted coils slug -tuned for max. accuracy. Fine 
& Coarse (3 -step) RF attenuators. RF output 
100,000 tie; AF sine wave output to 10 v. 50 -ohm 
output Z. 5 -way jack -top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AÚ7, 12AV7, selenium rectifier; xmfr- operated. 
Deep- etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 

*ß* NEW! DYNAMIC 

CONDUCTANCE 

are r `"UBE & TRANSISTOR 

ffittttftt 
KITTER 

#666 
WIRED 

: sbgs $109" 

COMPLETE with steel cover and handle. 
SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any 1 of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series -string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX -position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi- section tubes in 
merit tests. Direct- reading of inter -element leakage 
in ohms. New gear- driven rollchart. Checks n -p -n & 
p -n -p transistors: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep- etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 

NEW! 

COLOR 
and Monochrome 

DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 

#460 
KIT WIRED 
$7995 $12959 

Features DC Amplifiers! 
Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct -coupled & push -pull thruout; K- follower 
coupling bet. stages; 4 -step freq- compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext: cap. for range to I cps); pre- 
set TV V &H positions; auto. sync. ampi. & Lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge -lit engraved lucite graph screen; 
dimmer; filter; bezel fits std photo egttipt. High 
intensity trace CRT. 0.06 uses rise time. Push -pull 
hot. ampi., flat to 400 kc, sens. 0.6 rms mv/in. 
Built -in volt. calib. Z -axis mod. Sawtooth & 60 cps 
outputs. Astig. control. Retrace blanking. Phasing 
control. 

5" PUSH -PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 

Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

TUBE TESTER 
#625 

e e KIT $34.95 

CAD Wired $49.95 
tests 600 

mil series 
string type 

tubes 
illuminated 
roll -chart 

Pix Tube Test Adapter $4.50 

Sep. volt- 
meter & 

ammeter 

KIT 
$29.95 

Wired 
$38.95 

6V & 12V BATTERY ELIMINATOR & 
CHARGER .#1050 

Sep. hi -gain RF 
& lo -gain audio 

inputs. 
Special noise 

locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 

DELUXE MULTI- SIGNAL TRACER #147 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT 24.95 
Wired $29.95 

NEW! PEAK -to -PEAK 

VTVM -232 & UNI - 

PROBE (pat. pend.) 
KIT WIRED 

$2995 $4995 

Ralf -turn of probe tip selects 
OC or ACOhms. 

Uni -Probe - exclusive with 
PICO - only 1 probe performs 
all functions! 

Latest circuitry, high sensitivity & precision, wide 
ranges h versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 41/2" meter, can't 
burnout circuit. 7 non -skip ranges on every 
function. 4 functions: +DC Volts, -DC Volts, AC 
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme 
wide -range accuracy. Zero center. One zero-adj. for 
all functions 2s. ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak volt- 
age of complex & sine waves: 0.4, 14, 42, 140, 420, 
1400, 4200. DC /RMS sine volts: 0.1.5, 5, 15, 50, 
150, 500, 1500 (up to 30,000 v. with HVP probe & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep -etched satin aluminum panel, 
rugged grey wrinkle steel cabinet. 
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Prices 5% higher on West Coast. 

1000 Ohms /Volt 
MULTIMETER 

#536 
KIT $12.90 

Wired $14.90 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor. 

R -C BRIDGE & R -C -L 
#950B 

KIT 
$19.95 
Wired 
$29.95 

COMPARATOR 

VTVM PROBES KIT Wired 
Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe -1 $6.95 
High Voltage Probe -2 $4.95 

SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

Eica i -,5O Nórti ern mur., 

Show me HOW TO SAVE 30% on Test Equip- 
ment and Hi -Fi. Send me FREE Catalog and 
name of neighborhood distributor. 

Name 

Address 

City Zone State 
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Precision Steering 

at 18,000 M.P.H. 
By OTTO BERGER 

Servo Section, Project Vanguard 
The Glenn L. Martin Company 

The vehicle that will launch the space satellite is right 
out of "science fiction", involving as it does the ability 
to "think" and cope with the problems of "spacemanship ". 

AT THIS moment small groups of 
rocketry specialists in engineering 
centers across the United States 

are pouring the full measure of their 
sweat and ingenuity into a project 
called "Vanguard." Their assignment 
is to design and test the rocket vehicle 
that will launch man's first satellite. 

The date of the first launching is 
fast approaching. President Eisen- 
hower has announced that the United 
States will attempt to launch several 
small, unmanned earth -circling satel- 
lites during the International Geo- 
physical Year, July 1, 1957 to Decem- 
ber 31, 1958. 

The project is proceeding under 
management of the Naval Research 
Laboratory, supported by agencies of 
the Army and Air Force. The Martin 
Company of Baltimore is prime con- 
tractor, charged with responsibility for 
the design and manufacture of the ve- 
hicle that will place the satellite in its 
orbit. The National Academy of Sci- 
ences, through the Naval Research 
Laboratory, will provide the satellite 
itself and its instrumentation. 

"Project Vanguard" has been hailed 
by scientists as a mission of great 
peacetime promise. Artificial satellites 
are destined to be man's first observa- 
tion posts operating for sustained pe- 
riods of time beyond the atmosphere. 
From them will flow an abundance of 
new knowledge relating to the earth 
and the universe. 

Yet the day of the satellite would 
still be a long way off if it were not 
for the great strides made recently in 
rocket propulsion, structural design, 
and electronics. A satellite launching 
system draws upon these technologies 
to the limits of their development. 
"Project Vanguard" then, a forerun- 
ner of future progress, is no less a 
sign of present achievement. 

The "Vanguard" vehicle is a three - 
stage rocket powerful enough to vault 
through the earth's atmosphere to or- 
biting altitude of 300 miles. If it did 
no more, the satellite would immedi- 
ately fall back to earth. It must, there- 

fore, be able to accelerate to the amaz- 
ing velocity of 18,000 miles -per -hour 
-the rate that offsets the centripetal 
pull of gravity at that altitude, and 
thereby makes orbital travel possible. 
The 11 -ton vehicle must have a means, 
moreover, of controlling this great lift- 
ing strength and velocity so that the 
satellite will follow a path that rough- 
ly parallels the earth's contour. 

Three big demands are thus laid 
down for the satellite vehicle. It must 
lift the satellite to a height of 300 
miles; accelerate it to 18,000 miles - 
per -hour; and then -at that altitude 
and velocity -it must set the satellite 
free on a path that approximates a 
tangent to the earth's surface. That 
these capabilities may be built itnto 
a single vehicle of manageable size and 
cost is a tribute to our state of ad- 
vancement in rocketry, electronics, and 
allied fields. 

The Three Stages 

The composite vehicle, resembling a 
gigantic rifle shell, is about 72 feet 
long and 45 inches at its greatest di- 
ameter. The first two stages are pow- 
ered by liquid propellants and guided 
by an inertial reference system. The 
third stage, which carries the spheri- 
cal satellite, is powered by solid pro- 
pellant and is maintained in fixed ori- 
entation while it is firing. 

The first stage is a liquid propellant 
rocket similar to the "Viking" built 
by Martin for the Navy, but with sub- 
stantial improvements. Serving essen- 
tially as a guided booster, it develops 
most of the energy to raise the re- 
maining stages to orbital height and 
about 15% of the required orbital ve- 
locity. The engine, built by General 
Electric Company, delivers a thrust of 
approximately 27,000 pounds at sea 
level. The major propellants; liquid 
oxygen and kerosene, are contained in 
tanks that are integral with the air- 
frame skin. The rocket motor is fed 
fuel by turbine -driven pumps. The 
pressurizing gas is helium. Control of 
the vehicle's orientation and flight 
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path is attained by movements of the 
engine which is mounted on a gimbal. 
In response to autopilot commands, 
the engine is tilted by electro -hy- 
draulic actuators to alter the direction 
of thrust and thus control deviations 
in pitch and yaw. Roll control is pro- 
vided by small auxiliary jet reactors. 

The second stage of "Vanguard" 
carries the entire guidance and con- 
trol system. In addition it supplies the 
remaining energy needed to reach or- 
bital height, and about 30% of the 
orbital velocity. It is a liquid propel- 
lant rocket that is spliced to the for- 
ward end of the first stage. The pro- 
pellants, nitric acid and unsymmetrical 
dimethyl- hydrazine, are fed directly to 
the motor from high pressure tanks 
integral with the airframe skin. Again 
the pressurizing gas is helium. The 
motor is gimbal -mounted, as in the 
first stage, and positioned in pitch and 
yaw by electro- hydraulic impulses. An 
array of jet reactors provides com- 
plete control of orientation during sec- 
ond -stage coasting flight. Forward of 
these various mechanisms, the second 
stage houses within its nose -which is 
the nose of the entire vehicle -the 
third stage and the satellite. 

The plastic nose cone protects the 
delicate satellite sphere from the aero- 
dynamic heating it would encounter if 
exposed during the first part of the 
ascent through the atmosphere. The 
cone is jettisoned early in the second 
stage burning phase, after which the 
atmosphere is too thin to be detri- 
mental to the satellite. 

The third stage is a solid -propellant, 
unguided rocket. By approximately 
doubling the speed attained by the 
end of second -stage coasting flight, it 
imparts the 18,000 mile -per -hour ve- 
locity required for the satellite to be- 
gin its free -flight orbit around the 
earth. In the absence of guidance - 
jettisoned at the time of second stage 
separation -this third stage maintains 
stability by being spun about its longi- 
tudinal axis in the manner of a rifled 
shell. While still attached to the sec- 
ond stage, it is mounted on a turn- 
table, or spinning mechanism. Near 
the end of second -stage coasting flight, 

The second stage of the vehicle, shown at left, contains a liquid rocket engine, 
designed and built by Aerojet- General Corporation. A gimbal mounting system 
and hydraulic actuation units similar to those employed in the first stage are 
used for control of the thrust vector during the second stage burning cycle. 

the turntable is set in motion by small 
solid propellant rockets. When the 
third stage is spinning, retro- rockets 
fire -retarding the flight of the second 
stage shell. The momentum of the 
third -stage -satellite comb in a t i o n, 
however, remains unchecked. Thus 
freed, the final rocket begins its pow- 
ered flight. 

The satellite payload, a 20 -inch 
sphere, is attached to the forward end 
of the third stage, and may be sepa- 
rated when orbital velocity has been 
attained. As the third stage will reach 
orbital velocity, when separated from 
the payload, it also will become a 
satellite. 

Orbital Characteristics 
Even at altitudes of 300 miles and 

above there is a minute drag. Over a 
period of time this drag will retard the 
satellite's velocity and thus lower its 
altitude, so that it will describe a de- 
celerating, descending spiral. When it 
descends to atmosphere of sufficient 
density, the satellite will burn and dis- 
integrate. Based on present estimates 

Artist's concept of the satellite preliminary trajectory. 

SECOND STAGE 

BURNOUT 

INITIATE 3RD STAGE SPIN 
SEPARATE 2ND STAGE 

CONTROLLED 
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_ FIRST STAGE BURNOUT 

"" AND SEPARATION 

~~ VERTICAL 
FLIGHT 

THIRDSTAGE 
THIRD STAGE 

I 

BURNOUT & 

IGNITION 
SEPARATION 

SPIN STABILIZED SELL! 
TE 

ORBIT 

VELOCITY 25,000 FT /SEC 

ALTITUDE 200 -400 MILES 

RANGE 1500 MILES 

TIME 10 MIN. AFTER 

LAUNCHING 
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of densities, scientists at the Naval 
Research Laboratory calculate that 
the satellite could exist in a circular 
orbit of 300 miles height about one 
year. If the height varies from 200 to 
1500 miles at the lowest and highest 
points (perigee and apogee), the life- 
time would be only 15 days. A 100 - 
mile perigee would end the satellite's 
career within an hour. 

The preferred orbit -a nominal cir- 
cle 300 miles above the surface of the 
earth -could be attained only if the 
angle and velocity of firing were con- 
trolled perfectly. Inevitable control er- 
rors, however, will result in an ellip- 
tical orbit. 

It is intended that the initial orbit 
will lie between 200 and 1500 miles 
altitude. A greater apogee would hin- 
der optical tracking while a perigee 
below 200 miles would seriously reduce 
the life span of the man -made moon. 

Control System 

Correct angle of injection depends 
on correct functioning of the control 
system which steers the "Vanguard" 
vehicle over the predetermined trajec- 
tory. It employs a magnetic amplifier 
autopilot working in conjunction with 
an inertial reference guidance system. 
The course is set into the system be- 
fore launch and played back via a 
master sequence controller which ini- 
tiates each phase of flight at precisely 
the right moment. It is thus unlike 
other guidance systems that employ 
radar to track the rocket, issuing 
steering commands from the ground 
with the help of a computer. 

All control equipment is located in 
the electronic section of the second 
stage. Heart of the guidance system is 
a trio of single -axis, rate -integrating 
gyros. One is aligned with the "yaw" 
axis, another with the "pitch" axis, 
and the third with the "roll" axis. 
Once set and stabilized in a particular 
plane, the gyros remain fixed in that 
plane despite contrary movements of 
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The first stage (portion of complete vehicle shown at the right) is powered 
by a liquid rocket engine, employs liquid oxygen and kerosene as fuels. The 
thrust cylinder extends aft of the rocket structure. This cylinder is moved by 
hydraulic actuators in a gimbal system so that flight path control is possible. 

the vehicle. Roll and yaw orientation 
are fixed, while the pitch reference is 
pre -programmed to establish the curv- 
ing trajectory planned for the rocket. 

Let's say the heading of the vehicle 
changes from the desired direction be- 
cause of a gust of wind, sloshing of 
fuel in the tanks, or irregularity of 
the rocket engine. The deviation is 
sensed by the yaw gyro, which remains 
set on the correct course. The gyro 
sends out proportionate electrical sig- 
nals to the autopilot, which, operating 
through electro- hydraulic actuators, 
causes the rocket controls to bring 
the vehicle back on course. Deviations 
in roll and pitch are corrected in simi- 
lar fashion. 

The phase lead required to stabilize 
the rocket is produced by operational 
networks that introduce a phase lag 
in the feedback circuit of the ampli- 
fiers. 

Using the conventional equations for 
a feedback amplifier : 

K 
K' 1 +BK 

where: Kf =gain with feedback 
K= forward gain 

B =Kb 
1 + (RCS /2) 

where: Kb is a function of the number 
of turns on the feedback winding and 
the values of the resistances. 

On substitution we obtain: 1 +(RCS /2) 
K 

- 
K i +(RCS /2) 

K' KRb 1 +hK, (RCS /2) 
1 +1 +(RCS /2) 1 +1 +KKb 

When compared with a conventional 
lead circuit, this equation shows that 
the time constant, T, is given by 
(RCS /2) and the attenuation by 1+ 
KKb. 

Velocity Measurement 
The all- important velocity of the 

"Vanguard" vehicle is measured by an 
September. 1957 

sums it up, and thus yields the veloc- 
ity. The velocity measurement made 
at the end of the burning of the sec- 
ond stage is supplied to the unit's ana- 
logue computer, which determines how 
long the vehicle will coast before the 
third stage, carrying the satellite, is 
fired. 

The basic component is a floated 
gyro. An acceleration on its sensitive 
axis generates a signal which, when 
amplified, drives a turntable which ro- 
tates the gyro about its input axis. The 
resulting torque is equal and opposite 
to the acceleration torque. Since the 
turntable turns at a rate proportional 
to acceleration, its position is propor- 
tional to the integral of acceleration, 
or velocity. 

The relation between torque and in- 
put angular velocity depends on the 
angular momentum which, in turn, de- 
pends on the power frequency. There 
is no means of compensating for 
changes in frequency. Consequently, 
since the frequency of the 400 cps sup- 
ply is not controlled accurately enough, 
it is necessary to generate an accurate 

integrating accelerometer installed in 400 cps. This is done by means of a 
the second stage electronics section. tuning fork whose output is amplified 
The instrument senses the acceleration in a transistor amplifier to drive the 
applied to the vehicle during flight, gyro. 30 

This is the equipment 
that will be used to 
launch the satellite - 
carrying Vanguard 
three -stage vehicle. 
The structure in the 
background is a gan- 
try crane used to erect 
and assemble the ve- 
hicle and to provide 
work platforms from 
which the field crew 
can test the rocket 
prior to launch. At 
the lower right is the 
concrete blockhouse 
from which the rocket 
operation is moni- 
tored prior to and dur- 
ing flight. All final 
tests are remotely 
performed by person- 
nel locked in the 
blockhouse and when 
the rocket is ready 
for flight it is fired 
from this remote lo- 
cation. As seen in 
this sketch, the Van- 
guard launch stand 
does not include a 
pit to conduct exhaust 
gases away from the 
rocket but rather the 
vehicle itself will be 
elevated and steel ex- 
haust duct provided. 
The rocket will be 
finless and stabiliza- 
tion will be achieved 
by use of a gimbaled 
engine. Omission of 
fins saves weight. 
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Employment in the 

Computer 

Field 

Careers for non -engineers in a growing industry: 

qualifications, background, training, and tests. 

WHILE Ph.D.'s, physicists, and spe- 
cially trained design engineers are 
necessary to develop today's elec- 

tronic computers, a degree is not 
necessary to land a job as a field en- 
gineer. As a matter of fact, a technical 
degree is not only unnecessary but is a 
positive handicap in qualifying for 
most of these service engineering jobs. 
Employers do not want design en- 
gineers or research scientists to main- 
tain equipment. 

What the computer industry does 
want is men with a background of 
electronics experience who are inter- 
ested in becoming field engineers to 
maintain the fantastic electronic data - 
processing machines about which we 
hear so much. Here is a prime oppor- 
tunity for the man who has made 
electronics his career, but who has felt 
handicapped by his lack of a college 
degree. 

You say you know nothing about 
computers? That's all right -if you 
can qualify there are companies that 
will give you extensive training and 
pay you both a good salary and living 
expenses while you're learning! 

Such employment offers sound good 
but are even more impressive when 
related to the growing importance of 
the computer field. The use of these 
machines, many believe, will begin the 
second industrial revolution. The first 
industrial revolution freed man from 
backbreaking labor by substituting 
power machinery; the second will free 
man from mental drudgery through 
the use of electronic computers. These 
are not philosophical or theoretical 
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By WILLIAM D. BELL 

Schooling for trainees includes class- 
room instruction using actual computers. 
ElectroData equipment is in use here. 

statements, but a description of a 
future which is already upon us. 

A computer can read or write 15,000 
or more characters per second; in the 
same time a typist makes about 8 
characters. Electronic circuits add 10,- 
000 times in a fleeting second while a 
girl with a comptometer is trying to 
enter one number. These capabilities 
have begun to change all aspects of 
our business world, the way we control 
manufacturing, and even our ideas 
about national defense. 

Already over 200 million -dollar com- 
puters are in use. By 1966 it is esti- 
mated that 10,000 large -scale machines 
will be in use plus many more smaller 
systems. The men who must be trained 
to keep these computers running will 
number tens of thousands. 

It is this characteristic of explosively 
rapid growth in the computer business 
which makes today's job opportunities 
so challenging. The man who is a 
trainee today is a full- fledged service 
engineer tomorrow, and, if he is com- 
petent, soon a supervisor. The rate of 
growth within computer companies 
demands advancing good men as rapid- 
ly as possible. 

Look at ElectroData as just one ex- 
ample of company growth. In Novem- 
ber, 1952, Consolidated Electrodynam- 
ics Corporation set up a computer 
division which later became a separate 
corporation. In two years, the number 
of employees grew from 30 to 300. To- 
day ElectroData is a division of Bur- 
roughs and has 1800 employees, of 
whom 445 are in the field engineering 
organization. 

While ElectroData is cited to convey 
some impression of the growth in this 
field, it is by no means an isolated case. 
Other giants in computers include In- 
ternational Business Machines and 
Sperry Rand. The latter is the orig- 
inator of "Univac," probably the corn - 
puter best -known to the man in the 
street. In addition to these, many 
other companies are actively engaged 
in computer operations. 

One of the biggest hiring programs 
is being conducted by "Project SAGE," 
which is an important part of Amer- 
ica's air defense. Gigantic "SAGE" 
computers will ring the country and 
compare radar data with available air - 
traffic information to guard our fron- 
tiers against surprise attack. IBM has 
a contract to maintain these "SAGE" 
computers, each of which requires 15 
service engineers per shift and oper- 
ates around the clock. Qualifications 
for these jobs are essentially the same 
as for customer engineers on IBM's 
standard line of computers. 

How fo Qualify 
What are employers looking for 

when they hire service engineers? 
The most important factor is not 

electronic knowledge or technical back- 
ground. Instead, appearance and per- 
sonality are the first consideration. A 
survey indicates that 65% to 75% of 
all applicants are rejected for this sin- 
gle reason. (See "The Men We Hire," 
page 77.) All companies consider the 
service engineer first as a company 
representative and second as an elec- 
tronics man. 

Employers agree that the second re- 
quirement is the ability to think. 
Localizing trouble in a machine with 
several hundred tubes or transistors, 
thousands of crystal diodes, miles of 
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wire, and innumerable resistors and 
capacitors is obviously a major prob- 
lem. All the circuit knowledge in the 
world is of no avail unless the engineer . 

can logically analyze his problem. 
Hunt - and -try methods, experimentally 
changing tubes, and similar radio re- 
pair techniques plainly fail in the face 
of the sheer size of the computing 
monster. 

The third requirement is circuit 
knowledge and experience in dealing 
with electronic equipment. 

Some companies place great em- 
phasis on mechanical ability. A com- 
puter is more than electronic circuits; 
there are card readers, tape punches, 
high -speed printers, magnetic tape 
units, and other mechanical contriv- 
ances. These peripheral devices may be 
supplied by one manufacturer for 
many systems, even though the com- 
puter often belongs to another manu- 
facturer. Service engineers with both 
an electronic background and an apti- 
tude for mechanical equipment are 
harder to find than circuit men. 

As to age, employers say, "We pre- 
fer trainees between 19 and 32 years 
old." 

Background Requirements 

Most trainees have had some experi- 
ence in radio and TV. Practically 
speaking, radio is of little value : the 
tuned circuits in the r.f. section and 
the linear circuits in the audio ampli- 
fier do not have counterparts in a 
computer. TV experience is better, 
primarily because of the sync circuits 
involved. The greatest advantage is 
knowledge of test equipment, circuit 
components, and general experience in 
dealing with electronic hardware. Com- 
panies are willing to hire service en- 
gineers whose sole electronic experi- 
ence has been in the TV and radio 
fields -if their other qualifications are 
acceptable. 

The majority of trainees are hired 
from one of two sources : ex- service- 
men with military training in elec- 
tronics or graduates of two -year ac- 
credited trade schools. One or two 
years of college is considered desirable 
by most employers, but, as one man- 

Computers use the 
latest components 
and assembly tech- 
niques. This is a 
modular "building 
block," used in the 
Model 112 computer 
systems manufac- 
tured by Beckman 
Instruments for the 
chemical and pe- 
troleum industries. 

ager pointed out, "College experience 
is considered as valuable for broaden- 
ing a man's personality as for the 
technical education." 

Technical Tests 

Don't get the idea, however, that em- 
ployers are not concerned about tech- 
nical competence at all. Most give ap- 
plicants tests to check their knowledge 
of electricity, electronics, and, in IBM's 
case, mechanics also. All of the ques- 
tions could be answered by a first -year 
college man studying physics and elec- 
tronics, or by someone who has studied 
the subjects in a technical institute or 
has equivalent background. Some typ- 
ical questions may be helpful to the 
prospective applicant. In one example, 
the series -parallel resistor network 
shown in Fig. 1A is given, and values 
are given for E. and Ri through R6. 
The applicant is then asked to give the 
voltage drop across Rs and the value of 
the current through it. 

In another example, the applicant is 
asked to identify the tube type repre- 
sented in Fig. 1B. 

Reasoning Test 

In addition to the technical test, 
most employers give a quiz in logic or 
reasoning. Not correlated to previous 
training, this tests the applicant's abil- 
ity to think his way through unfamil- 
iar problems. He may be confronted 

A customer engineer, working for IBM, checks out a pair of 
magnetic drums that are capable of storing 80,000 digits. 
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Fig. 1. Job -applicant tests involve 
these drawings, referred to in text. 

with three figures such as those shown 
in Fig. 1C. He is then asked to draw a 
figure related to object "3" in the same 
way as object "2" is related to object 
"1." In another example, he is pre- 
sented with the following sequence of 
numbers : 16, 17, 14, 15, 12. He may 
then be presented with the following 
statement and question : "Reading from 
left to right, this series of numbers is 
constructed according to some rule. 
What are the next two numbers in the 
series ?" 

Much more importance is attached 
to the logical tests than to the tech- 
nical exams. A man who can think his 
way through a problem can learn elec- 

(Continued on page 148) 

A field engineer uses a scope to study pulses in a Datatron 
computer, made by the ElectroData Division of Burroughs. 
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An Electronic 

Turntable 

Drive 

The Fairchild Model 412 -4 turntable uses 
electronic circuitry, partly visible be- 
low the pilot lamp, to change its speed. 

New phono turntable driven by self-contained power 

oscillator whose frequency is varied to change speed. 

WHAT does the audiophile want 
when he buys a turntable for high - 
quality performance? Clearly the 

answer to this involves many factors 
which are dependent on such diverse 
considerations as personal taste and ge- 
ographical location. One person wants 
an excellent table at low cost. Another 
wants synchronous speed, while an- 
other wants to be able to make slight 
adjustments at will. Another person 
may be interested in equipment which 
will handle LP's exclusively while still 
another buyer wants all four speeds. 
There are those who live in localities 
with 50 -cycle current while others live 
on farms or distant places where cur- 
rent is supplied by a home generating 
plant which might best be described as 
"no cycles." . 

How can the needs and desires of 
all these individuals be met in a single 
unit? Fairchild believes it has the 
solution in its Model 412 -4 electronic 
drive. This electronic control for pho- 
no turntables will operate on 50, 60, 
or 400 cycles or will operate from a 
storage battery using a vibrator sup- 
ply. The a.c. voltage input may vary 
from 85 to 135 volts without the need 
for adjustments or without causing 
perceptible speed change. 

The hysteresis- synchronous motor 
has positive control and individual 
speed adjustment of -!- 5% at any 
speed. Recordings designed for 16 %, 
331/3, 45, and 78.26 rpm can all be 

42 

handled by this turntable. There are 
no mechanical gear shifting devices 
and no rubber wheels, idlers, pucks, or 
tires. Speed change is effected elec- 
tronically and remote control of the 
operation is entirely feasible. 

The long -range speed accuracy is 
better than -!- .3% and is independent 
of line frequency fluctuations and line 
voltage changes. Wow and flutter per- 
formance equals or exceeds primary 
recording standards and is independ- 
ent of line frequency variations. At a 
recent demonstration, a piano record- 
ing was played while the equipment 
was operated first with a storage bat- 
tery and vibrator and then from the 
power lines and no one present real- 
ized that the change had been made. 

The heart of this new electronic 
drive system is a self -contained power 
supply which drives the small and ac- 
curately balanced hysteresis- synchro- 
nous motor. The speed of the motor is 
determined precisely by the frequency 
of the current supplied to it, independ- 
ent of the voltage. Since in conven- 
tional turntables only one frequency is 
supplied (generally 60 cycles in this 
country), the motor runs at only one 
speed. Speed changes are effected by 
means of pulleys of varying sizes 
which are alternately inserted in the 
drive train or by means of gears. 

In the Model 412 -4, however, cur- 
rent of varying frequency is generated 
"on the spot," so to speak. The speed 

of the motor being determined only 
by the frequency of the current sup- 
plied to it, the turntable speed is con- 
trolled directly. It's as simple as that -at least the concept is simple! 

The basic part of the self- contained 
"power house" is a Wien- bridge oscil- 
lator with push -pull output, as is 
shown in Fig. 2. The frequency is de- 
termined by resistors R, and Rio and 
capacitors Ci through C. Precision 
resistors of slightly negative tempera- 
ture coefficient are used, together with 
capacitors having a matching positive 
temperature coefficient. After initial 
warmup, the frequency of the oscilla- 
tor will not vary by more than 200 
parts per million per degree C. The 
voltage regulator tube, Vo, regulates 
the plate supply voltage to the oscilla- 
tor stage. In addition, the operating 
point is so chosen that changes in 
heater and plate voltages tend to off- 
set each other and the result of all 
these factors is an over -all frequency 
stability of better than -!- 0.3% with 
most units running as close as 0.1 %. 

The push -pull output of the oscil- 
lator is fed to the voltage -amplifier 
dual triode V2.4 and V2B and then to 
the cathode -follower driver Via and 
V2B, which drives the output tubes V. 
and V5, class B2. These type 25DQ6 
beam power tetrodes are hi -mu triodes 
connected by tieing grids #1 and #2 
together to give the best possible plate 
efficiency. In fact, the plate efficiency 
reaches 78% (on a volt -amp basis) 
and the total power consumption (elec- 
tronic drive and hysteresis motor) is 
only 90 watts maximum (at 78 rpm) 
and below 80 watts at 33% rpm. Con- 
ventional hysteresis turntables con- 
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sume about 80 watts at any speed. 
It will be noted that the layout 

described might very well be applied 
to a high -fidelity amplifier and indeed 
there is very little difference. This 
electronic power supply is capable of 
delivering 30 watts at 30 cycles with 
good waveform and it would probably 
be an excellent audio amplifier for low 
frequencies. Since the motor is not in- 
terested in high frequencies, however, 
the output transformer is designed for 
optimum power transfer at low fre- 
quencies and its frequency character- 
istic extends only to about 500 cycles. 

The frequency for 16% rpm is 30 
cycles and the motor turns at 900 rpm. 
The other three speeds have propor- 
tional frequencies; thus 33% rpm cor- 
responds to 60 cycles, 45 rpm to 81 
cycles, and 78 rpm to 141 cycles. Speed 
selector switch S is marked in "RPM" 
and it selects the oscillator frequency 
which will give the proper motor speed 
(and turntable speed). Vernier speed 
control is obtained by adjusting the 
potentiometers Rt_ through R. Inter- 
estingly enough, these potentiometer 
shafts, which are made for finger (or 
screwdriver) operation, are located 
under the "dress plate" since the com - _ 

pany's engineers determined by a sur- 
vey that this was more desirable than 
an exposed location. The cover plate is 
instantly removable for adjusting the 
speed, but for regular use, the shafts 
are hidden from view (and from in- 
quisitive children's fingers, we might 
add). 

Another interesting fact is that as 
the frequency of the current is in- 
creased the reactance of the motor 
rises and hence the voltage applied to 
it must be increased to put the same 
current through the motor. For this 
reason, the switch also changes the 
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VIBRATION 
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Fig. 1. Some of the mechanical features 
of the driving system are shown above. 

output voltage. When operating at 
16% rpm the applied voltage is 150 
whereas on 78 rpm it is 450. This is 
accomplished by selecting an appro- 
priate tap on the output transformer 
secondary (T0) by means of switch 
S_C. 

There are a few new aspects of the 
electronic drive which may seem 
strange at first. It is of course neces- 
sary for the tubes to warm up before 
the unit becomes operative. This is 
comparable to the difference in opera- 
tion between old -time battery radios 
and the later development of a.c. re- 
ceivers, and by now we have all be- 
come accustomed to the 30- second 
time delay. However, if power is left on 
and the speed selector switch is turned 
to an intermediate position, the cir- 
cuit is left in an "idling" condition, 
with the heaters operating but all 
other power off. In this case, there is 
no time delay for the tube warmup, 
although there is still a slight delay 

LEAD WEIGHT 

of about 3 seconds. This might be 
likened to selection time in another 
mechanism. Once the speed is selected 
the unit accelerates to full speed very 
rapidly and it does not "hunt" or 
"wow," but pulls in positively and 
quickly to synchronous speed. Obvi- 
ously, this is a decided advantage in 
equipment of this particular type. 

Another advantage of the design is 
that it is not necessary to turn the 
switch to an off position when shut- 
ting down the system. As is well 
known, if the pulleys, or pucks, of con- 
ventional tables are left engaged for 
any extended time (even overnight) 
an annoying "flat" is developed which 
bumps and thumps, permanently dam- 
aging the unit. With electronic con- 
trol, none of these hazards exists and 
the table may be switched off and on 
by the main system control. In such 
installations, only the speed selector 
or knob need be used. 

(Continued on page 106) 

Fig. 2. Schematic diagram of the Wien- bridge oscillator and push -pull output circuitry. 
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MAGNETIC PICKUP 

"SIGNAL FINDER" 

PHONO PLUG 

RECEIVER CORD 

Surplus tube -operated hearing aids can be made 

over into portable, versatile signal tracers. 

THE TECHNIQUE of signal- tracing 
as a troubleshooting method with 
radio and television receivers is so 

universally accepted that it requires 
no further selling at this time. How- 
ever, the equipment usually used in- 
cludes a rather bulky a.c.- driven audio 
amplifier, with demodulator probes. 
This creates no problem in the many 
cases where the receivers to be serv- 
iced are brought to the stationary 
equipment. However, there are many 
instances in which it would be desir- 
able to use signal- tracing procedures 
at the receiver site, and the technician 
is then faced with the problem of 
bringing a mountain of equipment to 
Mahomet. 

To overcome this difficulty, the au- 
thor has put together the "Signal Find- 
er." The instrument, which can be 
duplicated easily, is portable enough 
to be slipped into a pocket and costs 
less than ten dollars to build. In addi- 
tion, although it is primarily intended 
to trace received signal through a 
radio or television receiver, other uses 
have been found for this versatile in- 
strument. It can be used in orienting 
antennas, to provide a two -way inter- 
com during antenna installations, and 
on certain types of work in connec- 
tion with public- address systems. As 
use continues, new applications sug- 
gest themselves : it is also possible to 
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check microphones and record chang- 
ers for output, as an example. 

The main unit in the instrument is 
a converted hearing aid. Now that the 
transistor has replaced the electron 
tube in such devices, some of the older 
tube types have gone out of fashion. 
As a result, there are thousands of 
them gathering dust on the shelves of 
hearing -aid dealers and they can be 
bought for less than five dollars in 
some cases. There are many makes of 
hearing aids, such as Beltone, Maico, 
and Radioear, just to mention a f ew. 
The instrument shown in Fig. 1 has 
been constructed from a Maico unit, 
but similar units using other makes, 
such as the ones just mentioned were 
also constructed. The basic circuitry 
is similar in most models, because 
most hearing aids are built around a 
two -, three -, or four -stage high -gain 
tube amplifier, which obtains its power 
from miniature "A" and "B" dry bat- 
teries. 

Before describing the modifications 
necessary, electronic hearing aids in 
general should be considered. Their 
object is to assist a hard -of- hearing 
person to hear audible sounds which 
he otherwise would miss. To do this 
a microphone, mounted inside the 
hearing -aid case, picks up audio -fre- 
quency sounds. These signals are fed 
to an audio amplifier, whose output 

Fig. 1. The ' "Signal Finder" together 
with its accessories and connectors. 

The 

"Signal 

Finder" 
By 

M. J. M. DUNSCOMBE 

is produced in a headphone, which is 
called an ear receiver and is attached 
to the ear. 

Depending on the user, different 
amounts of amplification (sometimes 
as much as 60 -70 db) will be required; 
also the amplification may need to be 
different at high or low frequencies, 
depending on the nature of the user's 
hearing loss. To do this, the hearing 
aid will have a volume control and 
often both fixed and variable amounts 
of frequency correction. Whether a 
tone control knob is fitted is unim- 
portant for our purposes. All that is 
needed for use as a "Signal Finder" is 
that the response of the amplifier 
should be as flat as possible. If you 
are in doubt about the model you 
select, any hearing -aid dealer will ad- 
vise you on this matter. A simplified 
schematic of a typical hearing aid is 
shown in Fig. 2. It will be seen that 
basically the circuit is nothing more 
than a standard three -stage audio am- 
plifier, using batteries. 

First of all, examine the hearing aid 
you have chosen. On the front of the 
case is the microphone, behind the 
grille. The volume control, combined 
sometimes with an on -off switch and, 
as mentioned earlier, a tone control 
are usually on the sides. There is also 
a two -pin socket, into which the cable 
(called the "cord" in the hearing -aid 
world) to the receiver is connected. 
This receiver fits in the ear, as it is 
attached to an ear mold, which you 
put into the ear canal. While it is pos- 
sible to get individually fitted ear 
molds, they are rather expensive. How - 
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ever dealers will sell you a stock ear 
mold, suitable for anyone's ear, very 
cheaply, and this will be quite ad- 
equate. 

Now remove the case of the hearing 
aid. Fig. 3 shows a typical unit. At the 
bottom will be found the batteries, 
while the chassis occupies the rest of 
the space. On the front of the chassis 
is the microphone (not shown in the 
photograph, which is on the back of 
the chassis) and around it are the 
subminiature amplifier tubes. It is not 
important to have a schematic of the 
circuit, because the only thing that 
has to be done is to remove the micro- 
phone. This is usually of the crystal 
type, and wired across it will be found 
a resistor of several megohms, which 
is the grid resistor of the first audio 
stage. The rest of the circuit need not 
concern us. 

Having disconnected the micro- 
phone and removed it, solder the ends 
of the receiver cord across grid -input 
resistor. There is one word of caution. 
The cord is plastic- covered litz wire 
and plastic with a low melting point is 
used, so solder the connections with a 
pencil -type iron to avoid damage. It is 
best that the ends of the litz wire be 
bound with fine fuse wire before try- 
ing to solder it. 

Having made the connections to the 
resistor, lead the cord out through a 
suitable opening in the back of the 
case and close up the hearing aid. To 
the other end of the cord, connect an 
ordinary phono plug, making sure that 
the center pin is connected to the grid 
rather than the ground end of the 
input resistor. Of the various lengths 
of cord that can be obtained from a 
hearing -aid dealer, the most suitable 
is 30 inches, but 20 and 40 inches are 
also available. The phono plug, which 
you have just attached, is to connect 
the amplifier to either the probes or 
the magnetic pickup. 

There are two probes. The r.f. probe 
is for tracing an r.f. or i.f. signal from 
the input to the detector of a receiver. 
The a.f. probe is for tracing an audio 
signal from the detector to the out- 
put, but also for checking the presence 
of sync and sweep signals in a TV re- 
ceiver. The magnetic pickup, which is 
optional, assists a technician in follow- 
ing an audio signal through cabling 
in public address work. 

The circuit of the r.f. probe is shown 
in Fig. 4. The probe case was con- 
structed from a defective 6L6 tube, 
whose base and interior were removed. 
Where the tube base used to be a 
mounting plate to hold an ordinary 
phono jack has been fitted. The com- 
pleted unit is shown to the left in Fig. 
1. Actually any kind of housing could 
be used. 

The a.f. probe (Fig. 5) consists of a 
capacitor and a resistor. The latter 
loads the input impedance of the first 
audio stage of the "Signal Finder" to 
reduce hum pickup, since unscreened 
cable was used for greater flexibility. 
The probe case was made up of the 
metal cases of a 6L6 and a 6V6 brazed 
together. The probe tips, both for r.f. 
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Fig. 2. A simplified schematic of a typical three-stage hearing aid. 
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and a.f. are made from pointed hinge 
pins. The construction of the probe 
cases is a matter of convenience and 
can be changed if you desire. In any 
event, the case should be metal to act 
as a shield for the components inside 
it. It will be at ground potential when 
the clip lead is grounded, which should 
always be done when tracing a signal. 
The probe tip is isolated from the case 
by the insulated bushing. 

To make the magnetic pickup (Fig. 
6) an ordinary 2000 -ohm earpiece from 
a pair of headphones is required. On 
removing the cap of the earpiece and 
the metal diaphragm, the two pickup 
coils will be visible. One coil and also 
the permanent magnet under the coils 
have to be removed. While this 
reduces the sensitivity of the device, it 
is necessary to make room for a phono 
jack on the back of the case. This 
lowered sensitivity is unimportant, 
since such a high gain amplifier is 
available in the "Signal Finder." The 
remaining coil is connected across the 
phono jack, one side of which is 
grounded to the case. 

The "Signal Finder" is now ready 
for use. First connect the ear receiver 
and switch on the unit. Fit the re- 
ceiver in the ear and adjust the vol- 
ume to a convenient level. A rushing 
sound should be heard. If it is not, 

(Continued on page 138) 

Fig. 3. After its case 
has been removed, 
the typical hearing 
aid will look like this. 
The microphone has 
been removed and a 
wire connecting to a 
phono plug has been 
connected across 
the input. The plug 
fits the jacks on the 
accessory probes. 
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Fig. 4. The r.f. probe can be fitted 
inside the shell of an old metal tube. 
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Time 

is Money 

By WILLIAM LEONARD 

Poorly organized, non -productive hours rob service 

dealers, annually, of hundreds of needed dollars. 

SUCCESSFUL service dealer re- 
cently cently made the statement that 
"The biggest problem I had to 

whip when I went into business for 
myself was the proper management of 
my time. I found myself involved in 
so many non -productive details that I 
knew I would not make a go of my 
business unless I organized my time." 

From a management standpoint, the 
operation of an independent service 
business is a very complex undertak- 
ing. The major products it has to sell 
are the intangible triad of labor, 
knowledge, and skill -tied to the elu- 
sive element of time. 

A service business must have the 
consistent support of skillful but eco- 
nomical advertising and sales promo- 
tion. Without some regular plan for 
keeping the shop name before the pub- 
lic, the business would fade away for 
lack of customers. 

It must have the benefit of a good 
record -keeping and accounting system. 
Tax authorities take a dim view of 
operating- expense deductions that are 
not supported by actual records. The 
best insurance against trouble with 
tax officials is to keep a systematic 
record of income and expenditures. 

Next, there is the problem of buying 
and of inventory control. Without a 
definite inventory- control plan, a deal- 
er may tie up a lot of his capital in 
stock that gathers dust on his shelves. 
This is especially true during the sea- 
sonal rush periods when there is a 
strong tendency to over -buy in the 
mad rush to handle all of the service 
calls that come in. 

To enjoy continued success and 
prosperity, the service dealer must be 
a combination of technician, advertis- 
ing man, sales manager, accountant, 
purchasing agent, and customer -rela- 
tions expert. Yet, since his income 
will come primarily from the sale of 
time, in the form of labor, knowledge, 
and skill, he must allocate this time so 
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that his technical income will pay for 
the hours necessary to give to the 
other essential management activities. 

How do you manage time? How do 
you handle the necessary, pesky, time - 
consuming details of a business to 
keep the loss of productive time to a 
minimum? 

The first step in achieving better 
management of time is to organize its 
use by pre- planning the known activi- 
ties. It is common practice in the 
service industry to list service calls 
as they come in and to schedule the 
order in which the calls will be made 
to effect the most efficient routing. 
This type of pre -planning keeps travel 
time between calls at a minimum. 
This same type of pre -planning applied 
to all other activities of the business 
will eliminate a lot of confusion. 

Many successful executives pre -plan 
each day's activities by making up an 
activity schedule for the following day 
at the end of the one preceding. This 
list of projects to be handled is ac- 
tually written down. It provides them 
with a well- ordered schedule that 
eliminates confusion in deciding on 
what to do next. It encourages or- 
ganized thinking and effort. 

In addition to pre -planning his daily 
work, a service dealer should prepare 
schedules of long -range projects. These 
should cover the things he hopes to 
accomplish during weekly and month- 
ly periods. If real growth is antici- 
pated, it is necessary to pre -plan 
major projects and set up objectives 
on an annual basis. Of course, most 
owners of small businesses day -dream 
of the improvements they hope to 
make on the business premises and the 
objectives they hope to reach -when 
they can find the time and the money. 
But these remain only as flimsy 
dreams until they are written down 
and planned as definite projects. 

An insidious but all- too -real time 
waster in most service shops is the 

lack of shop organization for effective 
work. Most shops are a hodge -podge 
of sets and equipment that have been 
dumped in a convenient spot until 
there was time to do something with 
them. The time never comes and the 
confusion gets worse and worse. 

It would pay off in increased effi- 
ciency through the elimination of 
wásted time, if every shop owner 
would schedule a monthly clean -up 
and clean -out period for his shop as 
a regular project. This should include 
the disposal of all junk sets that have 
been set aside for the possible salvag- 
ing of parts -which is never done. A 
clean, orderly shop is conducive to 
orderly thinking which, in turn, leads 
to better management of time. 

In our present highly competitive 
economy, survival in any type of busi- 
ness depends upon the effectiveness of 
the promotions that are used to keep 
one's name and facilities in the pub- 
lic's mind. If advertising is not care- 
fully pre -planned it is seldom effective. 
If it is not done consistently it will 
not produce results. 

The small service dealer cannot af- 
ford to give a lot of time to planning 
and handling the details of a number 
of promotions. Yet he must have a 
consistent promotional program if he 
wants to survive in the face of stead- 
ily growing competition. The one effec- 
tive solution to this problem is long - 
range planning of advertising. This is 
one facet of his business that should 
be planned on a yearly basis. 

The first step is to determine how 
much money will be available during 
the annual period for all advertising 
including telephone directory, news- 
paper, and direct mail. Since the deal- 
er must contract for his telephone - 
directory advertising on an annual 
basis, the time to plan an over -all 
advertising and promotion program 
would be at the time he determines 
the kind and extent of the advertising 
he will use in the telephone directory. 

One small business that has had a 
phenomenal growth during the past 
four years has made very effective use 
of a limited promotional budget by an- 
nual pre -planning and coordinating of 
direct mail with its telephone- direc- 
tory listings. This business takes list- 
ings under seven different headings in 
the directory. Copy used in the four 
one -inch ads they buy is carefully 
phrased. At the same time, an over -all 
schedule of promotions and advertis- 
ing is written up for the entire year. 
This is the "working schedule" which 
the owner uses throughout the year. 
In a matter of minutes each week, he 
is able to handle the details of the 
promotion scheduled for that period. 
Since the copy in the weekly news- 
paper ads and the quarterly direct - 
mail pieces dovetails with the copy in 
the phone- directory ads, the effective- 
ness of this coordination is reflected 
in the unusual success of the business. 

It is this type of pre -planning and 
organized effort that will enable the 
small dealer to keep his non- produc- 
tive time at a minimum. -El- 
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Over -all and underchassis view of the "Lite -O- Tune." Since the 
case is compact, parts placement is critical. The output trans- 
former and transistor should be as widely separated as possible. 

MOST readers will recall the "There - 
min," a novel musical instrument 
which has made sporadic appear- 

ances on television and was described 
a few years ago in various technical 
.publications. The Theremin is a very 
versatile instrument, although a little 
expensive to construct. 

An instrument which operates on 
the same general principle, i.e., varia- 
tion of musical pitch with distance, has 
been devised by the writer and named 
the "Lite -O- Tune." This instrument is 
played by varying its distance from a 
light source such as a table lamp. 
While not as wide -range or versatile a 
device as the Theremin, the "Lite -O- 
Tune" is very simple and inexpensive 
to construct. It is completely self - 
contained and small enough to be car- 
ried in a coat pocket or purse. 

The "Lite -O- Tune" is fundamentally 
a transistorized blocking oscillator, the 
frequency of which is a function of the 
resistance of a cadmium sulfide photo- 
cell in the base circuit of the transistor. 
The cadmium sulfide photocell exhibits 
a very large change in resistance as 
the light intensity to which it is ex- 
posed varies. 

The output of the oscillator is deliv- 
ered to a small loudspeaker and the 
pitch of the resulting musical tone is 
determined by the light intensity to 
which the photocell is subjected, as 
well as the distance of the instrument 
from the light source. 

Increasing the size of capacitor C1 
(Fig. 1) will lower the pitch of the 
tone produced, and decreasing the size 
of C_ will lower the volume. 

A CK722 transistor may be substi- 
tuted for the 2N255; however, it was 
found that the latter unit is much 
more stable in this particular circuit. 
Sepfember, 1957 

By ELLIOTT A. McCREADY 

Construction details on a compact musical instrument that 
varies its tone in response to varying light intensities. 

With either transistor the oscillator 
will draw between one and five milli- 
amperes, assuring long battery life. 

All components of the "Lite -O- Tune" 
are housed in a 3" x 2%" x 1%" plastic 
case. The transistor is mounted in- 
verted and the leads are bent slightly 
so they do not short against the speak- 
er frame. 

Miniature switches are a little hard 
to come by, so the switch for the "Lite - 
O -Tune" was fabricated from a minia- 
ture open- circuit jack and plug. The 
plug -tip was filed flat on one side so 
that 180- degree rotation would open or 
close the jack contacts. 

The photocell housing consists of a 
%" threaded control bushing mounted 
at the top of the plastic case and se- 
cured with a 3 /s" control nut (the 
author used a plastic nut to dress up 
the instrument). The photocell is ce- 

mented inside the bushing with leads 
projecting into the plastic case. 

After wiring is completed and 
checked, turn the instrument on. A 
fairly loud tone of about 150 cycles 
should be heard with the photocell 
shielded from light. The pitch of this 
tone should increase to about 2000 cy- 
cles when the photocell is held near a 
150 -watt bulb. 

Playing the "Lite -O- Tune" is merely 
a matter of a little practice and find- 
ing the proper light source. Don't try a 
fluorescent light as the results will be 
very discouraging. A combination of 
tilting the instrument and varying its 
distance from the light will be found 
most effective. 

Incidentally, a little close harmony 
with three or four of these things 
would be a very interesting experiment -if the neighbors can take it! 30 

Fig. 1. Diagram of "Lite -O- Tune." A CK722 could be substituted for V, if desired. 

C1 -.04 ufd., 200 v. capacitor 
C2-.1 µfd., 200 v. capacitor 
Ti- Miniature output trans. (Argonne AR -119) 
Bt -Four 11/2 volt penlite cells, series connected 

(Burgess #7) 
Spkr. -2 i/ " speaker (Lafayette #SK -65) 
J,- Miniature phone plug and jack (Lafayette 

#MS-281 & #MS -282, see text) 
CL -2- Cadmium sulfide photocell (Clairex 

CL -2) 
Vs -Power transistor (CBS type 2N255, see 

text) I- Plastic case (Lafayette #MS -315) 

P-N-P 
2N255 

Vi 
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A Transistorized 

TV Bar 

Generator 

Self-powered and small, this unit is handier for 

home calls than conventional pattern generators. 

THIS INSTRUMENT coupled to the 
antenna leads of a TV set, like most 
such generators, will provide hori- 

zontal or vertical bars for linearity ad- 
justment of the picture -tube deflection 
circuits. However, unlike other such 
units, it is compact and completely self 
contained, using only two transistors 
and powered by two penlite cells. The 
output is tunable across channels 2 
and 3 (48 to 64 mc. total range), per- 
mitting use in any location. Signal 
output is more than ample to lock the 
TV receiver's sweep circuits. 

Transistor performance at these 
v.h.f. frequencies is obtained through 
use of the Philco SB -100 surface -bar- 
rier transistor as the v.h.f. oscillator. 
Modulation is accomplished in the 
emitter circuit of the SB -100 by a low - 
cost General Electric 2N107 transistor 
which oscillates at approximately 150 
kc. for the vertical bar pattern and at 
approximately 500 cps for the horizon- 
tal bar pattern. 

The finished unit, shown in Fig. 1, is 
constructed in a miniature aluminum 
case 23/4" x 21 /s" x 1% ". 

The SB -100 surface -barrier tran- 
sistor is not only able to operate at 
v.h.f. frequencies -it can also do so on 
extremely low voltage. It is an "n" 
type transistor -that's right, not p -n -p 
or n -p -n. The base material is a slab 
of n -type germanium with emitter and 
collector metal terminals plated di- 
rectly to the surfaces of the base. 
Other germanium transistor types, 
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Fig. 1. The finished generator is not 
much larger than a king -size cigarette. 

such as point- contact and junction, 
have emitters and collectors consisting 
of small points or areas of p or n 
germanium alloys placed on the base 
slab. The SB -100, by placing the emit- 
ter and collector terminals on the ac- 
tual crystal surface of the base 
material and making the base thick- 
ness approximately .0002 inch between 
emitter and collector, is able to ob- 
tain high ratios of hole current to elec- 
tron current at very low voltages. 
(See the article "Amazing Surface - 
Barrier Transistor" in the August 
1957 issue of this magazine.) That's 
what counts when low- voltage, high - 
frequency performance is desired. 

The circuit is shown in Fig. 3. The 
v.h.f. oscillator V2, is a conventional 
grounded -base circuit with C, -L2 mak- 
ing up the tuned circuit in the collec- 
tor lead and a center -tap on L2 provid- 
ing feedback to the emitter through 
Co: Output is obtained through a two - 
turn loop of insulated hookup wire 
wound loosely around L2 which, in 
turn, feeds through a piece of 300 -ohm 
twin -lead to a clothespin type anten- 
na- terminal clip. 

L2 is a center -tapped coil. It may be 
made by winding 15 turns of #16 
enameled copper wire on a 1/4" rod. 
Winding length should be approx- 
imately one inch. After winding, the 
rod is removed and the coil is then 
self supporting. Scrape off the enamel 
from the middle of the center turn 
and attach a flexible lead for the cen- 

By 

THOMAS G. KNIGHT 

ter -tap. On the unit shown in Fig. 1 a 
slug -tuned TV front -end coil form was 
used for L2, allowing fewer turns to 
be used. Channel- tuning capacitor C, 
may be any type of variable with 
approximately a 1.5 to 15 wµfd. tuning 
range. An air trimmer was used in the 
unit shown. Likewise, C5 may be any 
type with the required range of 5 to 
20 aµfd. 

Emitter modulation is applied to 
the SB -100 through RFC, and a 1200 - 
ohm resistor R,. RFC, prevents the 
modulator from loading down the V2 
emitter feedback circuit, while R, per- 
forms two functions : It limits emitter 
current and also prevents the low im- 
pedance of the emitter circuit from 
shunting the modulator emitter cir- 
cuit. The 1200 -ohm resistor, R4, in the 
SB -100 base lead provides the proper 
bias for the v.h.f. oscillator. 

L, is an ordinary ferrite antenna 
coil with a 40 -turn winding over the 
original winding to provide feedback 
for 150 -kc. modulator operation. The 
500 -cps modulator transformer, Ti, is 
a UTC SSO -3 "Sub -Subouncer" unit. 
Its black leads connect to L, and C. 
The other winding (red and blue 
leads) connects across C3. 

Switch S, selects either horizontal 
or vertical bars. The 2N107 modulator, 
V1, is another grounded -base oscillator, 
with inductive feedback from collector 
to emitter. Both the V, and V2 emitter 
returns go through the modulating 
transformers, thus providing for modu- 
lation of the v.h.f. oscillator. 

The 40 -turn feedback winding on 
the ferrite antenna coil is not critical: 
almost any size insulated wire may be 
used. On the unit shown, #24 enam- 
eled wire was used. The proper anten- 
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na feedback winding connections must 
be selected to cause oscillation. Simply 
reverse the feedback leads if oscilla- 
tion does not occur in the vertical bar 
position. The 500 -cps horizontal oscil- 
lator should work with the connec- 
tions shown. If it does not, simply 
reverse the black leads of T1. Oscilla- 
tion of the 500 -cps oscillator may be 
checked by listening to an earphone 
(or loudspeaker) inserted in the bat- 
tery leads. Oscillation of the 150 -kc. 
oscillator may be checked by placing 
the antenna lead of a broadcast re- 
ceiver, tuned to 600 kc., near L. The 
4th harmonic of the 150 -kc. oscillator 
should be heard. A receiver with a 
b.f.o. will simplify this check. 

Operation of the modulator circuit 
should be established, in the manner 
just noted, before the v.h.f. oscillator 
is checked out. Once it is known that 
the low- frequency oscillators are work- 
ing, test for functioning of the v.h.f. 
stage becomes simple. It is a good idea 
to make the modulator check with the 
high- frequency oscillator disabled. 
This may be accomplished simply by 
removing V2 from its socket. Once this 
has been done, it is an easy matter to 
connect the completed unit to the an- 
tenna input of a TV receiver tuned to 
channel 2 or 3, with the antenna lead - 
in removed, to determine whether the 
v.h.f. portion is working. 

Component layout is not especially 
critical. Fig. 2 may be of assistance to 
those who wish to follow the author's 
disposition of parts. The leads to C6, C7, 
and L2 should be kept as short as pos- 
sible and they should also be dressed 
well away from the chassis. Short 
leads should also be used for V2 -they 
should be clipped to about 1/4 ". For 
this reason, a socket will be conven- 
ient for mounting this surface -barrier 
transistor. 

In assembling the unit do not omit 
any of the bypass capacitors, par- 
ticularly in the v.h.f. oscillator and 
across T1. The v.h.f. operation will be 
erratic without proper bypassing, while 
the 150 -kc. oscillator will not function 

unless the 500 -cps modulation trans- 
former is bypassed to r.f. While exact 
layout is not critical, it may be of 
some assistance to check the under - 
chassis view of Fig. 2. 

To check operation of the v.h.f. os- 
cillator after wiring has been com- 
pleted, tune a TV receiver to channel 
2 and attach the output clip of the 
300 -ohm output twin -lead to the re- 
ceiver's antenna terminals, making 
sure to disconnect the set's antenna. 
Set feedback capacitor C6 approx- 
imately midway between minimum 
and maximum capacity. Insert batter- 
ies and turn on the bar generator. Set 
modulator switch S, to "Horizontal 
Bars." Now tune C7 through its entire 
range; look for horizontal bars on the 
picture tube while doing this. If bars 
appear during the tuning of C the 
v.h.f. oscillator is functioning. If no 
bars or indication of signal appear, try 
other settings of C. until results are 
obtained. 

Now try channel 3 on the TV set, 
retuning C; for a pattern. If none ap- 
pears, re- adjust C. until a pattern is 
obtained. Generally C. will be approx- 
imately 1/4 meshed for proper opera- 

Fig. 2. This view of 
the completed unit, 
looking into the chas- 
sis from underneath, 
will be of assistance 
to constructors who 
wish to follow the au- 
thor's general layout. 
Note the transistor 
sockets. They are 
used because it was 
found advisable to 
clip the transistor 
leads very short. 

tion on both channels 2 and 3. Once 
set, C6 should need no further ad- 
justment, and all future v.h.f. tuning 
is done with C7 alone. Too much capac- 
ity in C6 will reduce the high end of 
the v.h.f. range of V2. A range of 48 to 
64 mc. should be easily obtained. The 
turns of L2 may be squeezed or ex- 
tended to provide the desired tuning 
range. 

After getting the v.h.f. oscillator to 
function properly, switch S, to the 
vertical position. If the bars are not 
properly vertical, adjust the slug in the 
ferrite antenna coil to correct this 
condition. Normally the antenna core 
is screwed in approximately three - 
quarters the entire way. 

Note that only the 3 -volt lead is 
switched on or off by power switch 
S2. The 11/2-volt lead feeding the base 
of the SB -100 is not switched because 
of the minute base current drain (0 to 
1 microampere) of the SB -100 when 
22 is open. In fact, drain through both 
cells is only 11/4 ma. when the unit is 
operating. The power switch is there- 
fore optional: the unit can be turned 
off by removing the batteries, if de- 
sired. 30 

L2 SLUG 

RFC 

C7 KNOB 

L SLUG 

Fig. 3. Complete circuit for the television pattern generator, using two transistors and other readily available parts. 

R1- 12,000 ohm, 1/4 w. res. 
R2- 220,000 ohm, 1/4 W. res. 
Rs, R4 -1200 ohm, 1/4 w. res. 
C7, Cs, C4 -.005 µfd. disc ceramic capacitor 
C2 -.0047 µfd. disc ceramic capacitor 
C5, Ce, Cs -.001 µfd. button -type silver mica 

capacitor (Erie) 
Cs -5 -20 µµíd. trimmer capacitor 
C7- 1.5 -15 µµíd. trimmer capacitor 
Lt- Ferrite antenna coil (Miller #6300 or 

equiv. See text for details on additional wind- 
ing) 

Le -15 t. #16 en. wound on 1/4" rod, 1" wind- 
ing length. After winding, rod is removed 
and coil becomes self- supporting. Center -tap 
(see text) 

RFCI -50 µhy. r.f. choke (National R -33, Mil- 
len 34300 -50, or equiv.) 

Ti-Plate-to-line trans., 10,000 ohms to 25,000 
ohms (UTC SSO -3) 

St- S.p.d.t. switch 
S7- S.p.s.t. switch 
Bt, Bi -11/2 volt penlite cell 
Vt- "p -n -p" transistor (G -E 2N107) 
V2- Surface- barrier transistor (Philco SB -100) 

P-N-P 
2N107 

VI 

R3 
1MM/JJ 

RFC I 

'-01)-nr 

H¡C4 

VERT. 

RI 

TI 

C3 

HORi2. 

R2 

S8-100 
V2 

R4 

S2 

C5 
BI 

T B2, 

B 

C7 
a 

2 

TO 
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By BERT WHYTE 

IT IS pleasant to note that with this issue 
this column is entering its fourth year. I 
haven't the space for fond reminiscences, 

but I can tell you it's been great fun and 
quite fascinating too, as many of the things 
about which we have surmised and speculated 
have come true. The outstanding thing, of 
course, has been the amazing advances in re- 
cording techniques and the tremendous bur- 
geoning of the LP record market. Never be- 
fore in history have so many people had the 
opportunity to enjoy great music. And never 
before have so many people assiduously de- 
voted themselves to musical reproduction, 
otherwise known as hi -fi. 

It goes without saying, that in the dynamic 
field of hi -fi we shall reach levels of perfec- 
tion in the reproduction of music beyond our 
wildest dreams. A step in that direction is 
the monogroove stereophonic disc. As you 
have noted I have been trying to get the par- 
ticulars on the stereo disc introduced by A. R. 
Sugden and Co. at the recent London Audio 
Fair. Well believe me, friends, delving into 
the secret of the H -bomb can't be any worse. 
I have been able to elicit some information, 
but with many questions left unanswered. 
Perhaps in time we will get the full story. 

For the present this is the situation. Sug- 
den, in essence, picked up the stereo disc ball 
where Western Electric had dropped it in 
1931. W.E. had envisioned a system where a 
single stylus could be made to pick up two 
signals. Unfortunately, at that time W.E. 
ran into mechanical difficulties in cutting the 
dual signal and in reproducing it. One trouble 
was the pickup weight necessary for accurate 
tracking, which was on the order of half a 
pound! This was further compounded by the 
relatively tremendous mass of the stylus, the 
low reactance, and lack of compliance. 

Now in this era of microgroove and ultra - 
light weight pickups with highly compliant 
styli Sugden claims to have overcome the 
difficulties in the basic idea. They have been 
able to cut records with the usual side -to- 
side lateral signal simultaneously with up- 
and -down or "hill and dale" vertical signal. 
One of the problems of the old W.E. system 
was stylus vectoring . . . a condition of in- 
teraction between the vertical and lateral sig- 
nal which hit null points and therefore effec- 
tively cancelled the dual signal. Sugden has 
evidently spent a lot of time improving the 
quality of vertical recording, this being a 
requisite for proper stereo operation. They 
have developed two separate cutting systems, 
one for the lateral and one for the vertical 
signal. In some ingenious manner, these cut- 
ters have been mechanically coupled so that 
they will impress a composite signal on a disc 
and yet be relatively free from interaction! 
Sugden claims to have achieved channel sep- 
aration of 25 db which, contrary to popular 
opinion, is quite sufficient for stereo use. 
Studies have shown that as little as 8 to 10 
db separation will allow for stereo effects. 
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To play back discs cut with these dual 
signals, Sugden has developed a pickup of ex- 
tremely light weight. An output of approx- 
imately 20 millivolts is derived from both 
the vertical and lateral and mechanical coup- 
ling is so arranged as to allow frequency re- 
sponse up to 13,000 cycles. There are no fil- 
tering or other signal modifications necessary, 
the outputs of the pickup going directly into 
two standard amplifiers and two speakers. 

One of the big features of this scheme and 
this pickup is that the pickup is compatible 
with dics having ordinary lateral recording 
and will play them with complete fidelity. 
This, then, is the monogroove system and 
from all reports it seems to work very well. 
The drawbacks at present are cost of the 
cutter, reputedly somewhere in the neighbor- 
hood of $5000, and the fact that in order to 
successfully play stereo with this system, you 
must have a turntable which is virtually free 
from rumble. By deliberately making the 
pickup sensitive to vertical motion so as to 
pick up the vertical signal, the rumble prob- 
lem has been greatly exaggerated. Acoustic 
feedback must also be reduced to the vanish- 
ing point. Such turntables are available, but 
at a pretty fancy price. No doubt all the 
problems will soon be resolved and then we 
can only hope that the record companies will 
shell out the moola for the cutter so we can 
begin to build a stereo disc reportoire. I'll 
leave you with this intriguing thought. . 

Strong rumor has it that RCA Victor will 
soon import the necessary equipment for these 
new monogroove stereophonic discs! 

FALLA 
THE THREE CORNERED HAT 

(BALLET) 
TURINA 

SINFONIA SEVILLIANA 
Orquesta Nacional de Espana conducted 
by Ataulfo Argenta. London LL -1688. 
RIAA curve. Price $3.98. 

London has just issued a spate of record- 
ings in a new series known generically as 
"The Music of Spain." This is an ambitious 
project embracing, as it does, a very large 
cross -section of the Spanish musical idiom. 
Indeed, it goes further by including several 
of the better -known examples of Iberian -in- 
spired works by "foreign" composers, such as 
Rimsky -Korsakov's "Capriccio Espagnol" 
and Chabrier's "Espana." This particular 
record is Volume Three of the series and, all 
things considered, it is probably the most out- 
standing of the group. 

Argenta has recorded the "Three Cornered 
Hat" several times previous to this and 
earned well- deserved accolades from the 
critics for his brilliance. This is a brand new 
recording and as different from his older re- 

The opinions expressed in this column are 
those of the reviewer and do not necessarily re- 
flect the views or opinions of the editors or the 
publishers of this magazine. 

cordings as night is from day. The interven- 
ing years have been productive of technical 
advances in recording and the sound quality 
on this disc is far beyond that which was 
afforded Argenta in his earlier efforts with 
this score. More than that, Argenta has 
grown and matured musically; his conducting 
has that assurance and confidence that come 
with the mastery of his idiom. 

His performance of the "Three Cornered 
Hat" is truly inspired. Here is combined pas- 
sion and fire and the distilled essence of the 
Spanish dance. Yet it is leavened with wry 
wit and sardonic humor. Argenta imbues the 
work with a very Spanish feeling of excite- 
ment and abandon, but never oversteps the 
bounds of musical taste. His tempi are firm 
and he keeps a strong hand on the orchestral 
reins. One might expect that a Spanish or- 
chestra, performing Spanish music, under the 
baton of a Spanish conductor of stellar rank 
would be a happy combination that would 

. produce some memorable music . . . and here 
this is true. - In spite of this, one is quite un- 
prepared for the sheer brilliance of the per- 
formance and the stunning virtuosity of the 
orchestra. This is not merely good music - 
making . . . it is that splendid stuff from 
whence come "definitive" performances. 

The " Sinfonia Sevillana" is not of the high 
order of musical inspiration that produces a 
"Three Cornered Hat," but is quite interest- 
ing nonetheless. Except for a few moments 
your attention never wanders and the music 
abounds in the characteristic color and at- 
mosphere that makes Spanish music so pop- 
ular. 

Soundwise this disc is one of the most beau- 
tifully balanced recordings London has ever 
issued. The string choirs are smoothly son- 
orous, woodwinds have superb delineation, 
bass is that crisp, punchy, bright kind fav- 
ored by the Spanish, and the percussion is 
outstanding for articulation and accuracy. 
In these highly flavored scores, the hi -fi fan 
has a zestful treat of transients awaiting - 
with plenty of cymbal and triangle, tam- 
bourines, and many other struck high per - 
cussives. Lovers of the big bass drum will 
find a king -sized variety giving forth with 
splendid whumps of great power in both 
scores, with the "Sinfonia" most liberally en- 
dowed in this respect. Frequency and dynamic 
range were very wide, with nary a hint of 
transient distortion to mar the transport of 
music from disc to ear. Spacious acoustics 
are combined with highly detailed orchestra- 
tion for maximum "presence effect." Exciting 
music, great performance, magnificent sound 
.. . this all adds up to an irresistible buy. 

TCHAIKOVSKY 
SYMPHONY #3 ("POLISH") 

London Philharmonic Orchestra con- 
ducted by Sir Adrian Boult. London 
LL -1442. RIAA curve. Price $3.98. 

This is perhaps the least known and least - 
played of all the Tchaikovsky symphonies. 
The LP era is now entering into its 10th year 
and many an obscure work has been recorded. 
Yet this work of the most popular symphonist 
who ever lived has been thoroughly neglected. 
This is the fourth recording of the work to 
appear (in contrast to the 20 or more versions 
available of each of the later symphonies) 
and, quite frankly, it is really the first mod- 
em recording and the only one which does 
the work justice. Oddly enough, in spite of 
its relative obscurity, one of its firm cham- 
pions has been Sir Thomas Beecham. What- 
ever his affections for the score, he has not 
committed his interpretation to record. 

This disc, then, should be welcome news for 
Tchaikovsky buffs. Sir Adrian gives a rous- 
ing, powerful reading, his tempi firm, his beat 
inflexible. The London Philharmonic follows 
his urgings with considerable verve and grati- 
fying precision. (Continued on page 119) 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Career Opportunities in Electronics 

Prospective field service engineers and 
technicians for Remington Rand check and 
adjust computers and related equipment 
under supervision during training period. 

THE most serious obstacle to the 
current expansion of our technology 
is the shortage of technically skilled 

people. Educators, industrialists, and 
government officials are continually 
deploring the lack of engineers and 
scientists, especially in those fields 
which have grown most rapidly. The 
electronic industry has developed so 
fast since World War II that the man- 
power problem is now quite acute. 

In this field, the shortage of trained 
personnel is further aggravated by the 
rapid growth of the industry and its 
branching out into so many diversified 
fields. In 1938 the radio -receiver manu- 
facturers were the major employers of 
electronic engineers and technicians. 
Today aircraft companies, business - 
machine manufacturers, and others 
dominate the employment advertising 
columns. 

It is difficult for one not actively en- 
gaged in this gigantic, many- faceted 
field to realize the tremendous variety 
of work going on. Some old -time radio 
amateurs are amazed when they see a 
K -band radar unit or an industrial 
heat -sealing machine and realize that, 
basically, these devices are related to 
their own rigs. Hi -fi enthusiasts are 
often surprised to learn that amplifier 
characteristics, similar to those in 
their home music systems, are also 
measured in computing amplifiers, 
servo systems, and radar display 
devices. 

The current shortage of technical 
personnel in the electronics field can- 
not be solved overnight by any magic 
formula. It can be relieved gradually 
September, 1957 

By WALTER H. BUCHSBAUM 
Television Consultant, RADIO & TV NEWS 

Unprecedented openings for non -engineers result 

from industry growth and shortage of skilled men. 

by increased emphasis on science 
teaching in elementary and high 
schools, by an increase in various 
scholarships, and, of course, by further 
improvement in the salary scale of 
both professional and non -professional 
people. Engineering salaries have been 
increased considerably during the past 
five years and the wages of technicians 
have risen similarly. The trend has 
shown no signs of petering out. 

Much häs been written recently 
about steps taken to increase the sup- 
ply of engineers. One of the most prac- 
tical steps proposed has been the use 
of the available engineers in the type 
of work for which they are particular- 
ly qualified and only in those positions. 
This means that posts have to be 
created for engineering aides, tech- 
nicians, and other personnel -people 
who have some but not necessarily all 
of the technical qualifications of the 
engineer. Many companies have insti- 
tuted re- organizations in this direc- 
tion. The "help wanted" ads in this 
magazine are witness to this trend. 

It is not enough to upgrade or relo- 
cate technicians and engineers already 
employed in the industry. Rather, addi- 
tional personnel is needed. Some new 
employees are often recruited from 
the graduating classes of technical 
schools on various levels, but a great 
source of skilled, competent personnel 
still lies untapped. The circulation of 

this magazine, for example, exceeds 
250,000 copies a month. In this vast 
group alone there will be some quali- 
fied individuals who are not yet em- 
ployed in the electronics industry. 
There may be many others who are 
working in some branch where their 
skills are not fully realized. Those who 
have some technical knowledge, but 
for one reason or another, are working 
outside the industry; those who are 
dissatisfied with their present posi- 
tions in the industry; those who want 
to get ahead; those who are thinking 
of entering the electronics field will 
all find some helpful information in 
this article. 

In the accompanying table, we have 
tried to show the variety of career 
opportunities open to non -graduate 
personnel in the electronics industry. 
Engineering graduates today are in a 
favorable position but technicians 
have generally been wooed much less 
vigorously and only by a small seg- 
ment of the industry. For that reason 
many qualified non -engineers feel that 
their services are not in demand or 
that only such popular fields as TV 
servicing and hi -fi work are open to 

.them. The table presented here should 
serve to show the true possibilities for 
a career in electronics for other than 
graduate engineers. 

By common understanding, a grad- 
uate engineer is a person having at 

51 

www.americanradiohistory.com

www.americanradiohistory.com


FIELD POSITION AND DUTIES QUALIFICATIONS 
(Grade) TRAINING SALARY RANGE 

Design Engineer 8 Technical Inst. or 2 -yr. College $ 7- 10,000 
Product Engineer 8 Technical Inst. or 2 -yr. College 7- 12,000 
Test Engineer: Plan procedures 7 Technical Institute 6 -9500 
Quality Control Engr.: Supervise inspectors 7 Technical Institute 6 -9500 

Electronic Assistant Engineer 7 Technical Institute 5.5 -8000 
Equipment Junior Engineer 6 Technical Institute 5 -7000 
Manufacturers Lab Technician: Build and test 4 Technical School 4.5 -7000 

Field Engr.: Coordinate service 6 Technical Inst. or 2 -yr. College 5.5 -8000 
Field Repairmen: Maintain and repair 4 Technical School 5 -7500 
Draftsman 3 plus Technical School- Drafting Course 5 -8000 
Foreman 3 plus Technical School 5.5 -9500 
Tester: Production Testing 3 Technical School 4 -6000 
Inspector: Parts & Product Testing 2 Company Training 3 -5500 
Assembler 1 Company Training 2.4 -5000 

Radio and Transmitter Engineer: Adjust. equip. 5 plus FCC ticket Technical School 6- 12,000 
TV Station Technician: Repair & maintenance 3 Technical School 4.5 -7000 

Camera Man Special Technical School 7.5- 12;000 

Communications Transmitter Engineer 6 plus FCC ticket Technical School 6 -8500 
Companies Technician: Maintenance 3 Technical School 4.5 -7500 

Lab Technician: Construct & test 4 Technical School 5 -7500 

Airlines Radio Operator 4 plus FCC ticket Technical School & 
& special training Company Training 5.5 -9000 

Technician: Installation & maintenance 5 Technical School 5 -7500 

Business Field Service Engr.: Installation 5 plus Technical School & 
Machine Company Training 5.5 -9000 
Companies Programmer: Plan machine operation 5 plus Technical School & 

& Company Training 6 -9500 
Computer Field Service Technician 4 Technical School 4.5 -6500 
Firms 

See "Electronic Equipment Manufacturers" for additional positions 

Industrial Field Engineer: Installation 6 Technical Inst. or 2 -yr. College 6 -8000 
Control 
Manufacturers Field Technician 4 Technical School 4.5 -6500 

See "Electronic Equipment Manufacturers" for additional positions 

Component Junior Engineer: Test Parts 5 Technical School 5 -7000 
Manufacturers Field Engineer: Customer Contact 6 Technical Inst. or 2 -yr. College 5.5 -8000 

Nuclear 
Instrument Co. See "Electronic Equipment Manufacturers" for positions 

Technical Technical Writer: Prepare data, manuals 6 plus writing Technical Inst. or 2 -yr. College 5.5- 10,000 
Manuals Draftsmen 3 plus Technical School -Drafting Course 5 -8000 

Radio and TV Field Engr.: Contact distributors 6 Technical Inst. or 2 -yr. College 6 -9000 
Manufacturer 
(Including 
hi -fl gear) 

Field Fepairman 4 Technical School 5.5 -7500 

See "Electronic Equipment Manufacturers" for additional positions. 

Radio -TV 
Distributor Service Technician 3 Technical School 5 -7500 

Radio -TV 
Dealer Service Technician 3 Technical Schoo 5 -7500 

Community Installer 2 Technical School 4.5 -5500 
TV Company Service Technician 3 Technical School 5 -7500 

Fire, Police Operator: Adjust & transmit 4 plus FCC ticket Technical School 5.5 -7500 
Municipal 
Governments Mobile Installation Technician 3 plus FCC ticket Technical School 5 -7000 

Truck & Operator: Adjust & transmit 4 plus FCC ticket Technical School 5.5 -7500 
Taxi Fleets Mobile Installation Technician 3 plus FCC ticket Technical School 5 -7000 

Public Transmitter Engineer 4 plus FCC ticket Technical School 5.5 -7500 
Utilities Installer & Repairman 3 plus FCC ticket Technical School 5 -7000 

Technician: Microwave maintenance 5 Technical School 5.5 -7500 

Phone Technician: Equipment maintenance 2 -6 Technical School & 
Companies Company Training 4.5 -8500 

Sales Field Engineer: Technical liaison 5 Technical School 5 -9000 
Organization Sales Engr.: Sells technical items 3 plus Technical School & Sales Training 6- 15,000 

Military 
Electronics 

Technical Repr.: Liaison with military 5 plus Technical School & Military Serv- 
ice in Electronics or Administra- 
tive work 6- 10,000 

(Civilian Field Service Engr.: Installation 6 plus Technical Institute & 
Contractors) Company Training 6 -8000 

Field Service Technician 3 plus Technical School & 
Company Training 5 -7000 

See "Electronic Equipment Manufacturers" for additional positions 

Military 
Electronics 
(Civil Service 
& Armed Forces) Civil Service: Grades GS -5 to GS -14 3 plus Technical School & Special Courses 3670- 12,000 

Other Govt. Civil Service: Grades GS -5 to GS -14 3 plus Technical School & Special Courses 3670 -12,000 
Electronics (Civil 
Service, NBS., 
FCC, CAA, etc.) 
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TV broadcast technicians and cameramen, as part of their 
training, use mobile equipment during a practice pickup. 

Pre -flight check of 
air electronic gear. 

A technician in a naval 
rad%o station operates 
code perforating gear. 

An engineer pans the camera of a self- contained flying TV 
transmitting station built into the cabin of a helicopter. 

least a bachelor degree in electrical 
engineering or some related field. In 
the table, we have considered only 
those jobs which do not require any 
college degree and which can be filled 
by persons with less knowledge and 
experience. (In some positions, an en- 
gineering degree is preferred but 
equivalent experience is acceptable. 
Such jobs have not been included.) 
The table of career opportunities pre- 
sented here is based on average earn- 
ings and average ability. We know of 
many instances where non -graduates 
have achieved high engineering status 
by practical knowledge, experience, 
and outstanding ability, and now hold 
top positions in the electronics indus- 
try. The same holds true for civil serv- 
ice, where tests are often substituted 
for college education. 

Qualification Grades 

To give some idea of technical 
knowledge and its value in a job, we 
have selected eight arbitrary levels of 
competence. It is assumed that the 
knowledge or skills of lower levels are 
possessed by a person rated at a higher 
competence level. When a technician 
is capable of simple circuit design, for 
example, we assume he knows how to 
solder, how to read the color codes, 
and understands basic radio theory. 

F This chart indicates the wide va- 
riety of career opportunities open to 
technicians with electronics background 
and experience but without degrees. 
Numbered grades are explained in text. 

September. 1957 

A sound technician, at work in a studio control booth, is 
adjusting program material on a broadcast audio console. 

Naturally the list cannot fit each in- 
dividual exactly, nor are the grades 
shown under "qualifications" in the 
table fixed. Often a person of lower 
qualifications is accepted for a job be- 
cause he shows promise or is concur- 
rently engaged in some study which 
will increase his knowledge. 

Despite the fact that no absolute 
classification of qualifications can be 
applied in every single case, the follow- 
ing eight -grade breakdown for elec- 
tronics personnel who do not have en- 
gineering degrees will be extremely 
useful in most instances : 

Grade 1 -Knows wiring and assem- 
bling; can operate simple machine 
tools: 

Grade 2- Understands circuit dia- 
grams; knows electrical components, 
units, and systems of measurement. 

Grade 3 -Knows radio theory as 
taught in trade schools; can service 
equipment according to detailed in- 
structions. 

Grade 4-Can construct and test 
simple devices from circuit diagrams. 

Grade 5 -Can design simple circuits 
from technical texts; knows algebra 
and trigonometry. 

Grade 6 -Has graduated from a 2- 
year course at a technical institute. 

Grade 7 -Has 5 or more years ex- 
perience as a technician in lab work or 
servicing or has equivalent military 
experience. 

Grade 8 -Has 3 or more years ex- 
perience as a junior engineer in the 
industry. 

The grade into which an individual 

falls at this time is not necessarily a 
permanent limitation to how far he 
can go : there are many ways in which 
he can improve his qualifications while 
working at a particular level so that 
he may pass on to higher positions, 
especially with prevailing conditions 
in the industry. Many of the larger 
manufacturing and developing firms 
conduct schools for technicians which, 
after a few years' work, lead to better 
positions and even recognition as en- 
gineers. Most electronics companies 
grant time off with pay for employees 
attending evening school. Lockheed 
Aircraft, for example, permits quali- 
fied technicians to attend college dur- 
ing two days a week while working the 
remaining time at regular pay. Tui- 
tion for relevant courses is paid for 
entirely by many employers, while oth- 
ers pay a portion of it. 

Positions Not Listed 
The positions listed in the table are 

by no means all that are available in 
the industry, but rather the most com- 
mon and most accessible jobs have 
been selected. There is an entire range 
of jobs open in the electronic sales 
field, for example. Here the important 
qualifications include sales ability and 
some technical knowledge of product. 
The salesman for a parts distributor 
will have to know something about 

EDITOR'S NOTE: Readers of this article 
will also be interested in "Employment in 
the Computer Field" and "The Men We 
Hire," which appear elsewhere in this 
issue. 
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electronics in order to understand, at 
least roughly, what the various parts 
are. When selling relays, the salesman 
should really know something about 
relays as well as sales. Usually an 
alert person can learn enough about a 
product in a short training period and, 
if he has sales ability, can do very well. 

Another area in the electronics in- 
dustry in which many chances occur 
is that involving various clerical and 
administrative functions. In each in- 
stance, a knowledge of at least some 
branch of electronics is helpful, but 
the major qualifications are of a dif- 
ferent nature. The expediter or gen- 
eral office worker who has some back- 
ground, say, in amateur radio, will 
easily fit into the puchasing, adminis- 
trative, or stock -control department of 
an electronic firm. Such positions gen- 
erally pay slightly better than general 
office work but, since they are not 
really of a technical nature, we have 
omitted them from the table. We have 
also omitted those positions which are 
found in any other manufacturing or 
servicing firm, such as accountants, 
office managers, carpenters, painters, 
machinists, and electricians. 

In the table we have listed most of 
the active fields in the electronics in- 
dustry and have shown what positions, 
duties, and approximate wages are 
offered in each. We have used the field 
of "Electronic Equipment Manufactur- 
er" to illustrate in some detail the 
various positions available with com- 
panies making such specialized elec- 
tronic equipment as business machines, 
radio, hi -fi equipment, etc. The "Elec- 
tronic Equipment Manufacturer" may 
be a firm specializing in making test 
equipment for other manufacturers, 
an aircraft firm now engaged in devel- 
oping its own electronic flight control 
equipment, or a division of a locomo- 

tive factory engaged in making rail- 
road electronic gear. It is impossible to 
list all types of firms which have some 
electronics department, but it is a 
safe bet that almost every sizable 
manufacturer in any field either has 
or soon will have one. We know of 
textile firms which have electronic 
labs and cigarette manufacturers, 
glass makers, lumber companies, food 
processors, breweries, and practically 
every other industry have connections 
with electronics today. In addition to 
the fields listed in the table, any other 
company which has an electronics de- 
partment will have jobs for technical- 
ly qualified personnel, but usually 
those companies cannot offer the in- 
experienced person as much training 
or advancement as the type of organ- 
ization listed in the table. 

A few words might be said about 
the annual income given in the table 
for various positions. These figures are 
average and do not take into account 
regional variations, overtime, travel 
pay, relocation allowances, and other 
benefits. In general, the fringe benefits 
offered are very similar throughout 
the industry. Hospitalization policies, 
insurance, vacation, and sick leave are 
universal. In many places, tuition, re- 
tirement funds, and additional insur- 
ance are provided. 

There are two important occupa- 
tions which require some knowledge of 
electronics, but also lean heavily on 
other talents. One is that of the tech- 
nical writer, who is presently in short 
supply. This position requires some 
technical knowledge and an ability to 
write factual accounts. Straight for- 
ward exposition is more important than 
ability at fiction or poetry. The other is 
that of draftsman. This usually re- 
quires that the person has taken a 
course in drafting, at least. Some back- 

George Bryan demonstrates an experimental model voice -operated radio transmitter 
at the Signal Corps Engineering Laboratory. The impact of the sound waves from a 
speaker's voice powers the electronic signal. Jobs involving interesting new equip- 
ment such as this transmitter are open in various branches of government service. 
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ground in mechanics often is helpful 
to obtain promotions from draftsman 
to designer, a job usually performed 
by mechanical engineers in most man- 
ufacturing setups. 

How to Get Training 
Enticing as the various career op- 

portunities in the electronics industry 
are, they cannot be achieved without 
some training. In general it is safe to 
state that the more training a person 
has, the better his job and the higher 
his pay will be. It is, as was shown 
before, often possible to get additional 
training while working in the indus- 
try. However, in order to start, some 
previous background is important. We 
know of one young man who started 
12 years ago as an assembler, being 
taught on the job how to use a solder- 
ing iron, and gradually, through cor- 
respondence school and, later, evening 
college, obtained a master's degree. He 
now is a department head at a large 
military electronics firm. Such careers 
are open to the ambitious and able 
person in almost any field, but the 
rapid growth in the electronics indus- 
try tends to . encourage such advance- 
ment. 

To young people of high -school age 
we would advise, if possible, attend- 
ance at a vocational high school. If 
this is not feasible, at least take as 
many physics and mathematics courses 
as possible in the school you are at- 
tending. Correspondence courses in ra- 
dio and TV theory are invaluable in 
getting started in this field, although 
they are of less value to an employer 
if the applicant does not have any 
practical experience to go with the 
theory. Today many firms realize that 
a person who takes a correspondence 
course and then actually starts serv- 
icing radio and TV sets shows not only 
technical ability but aptitude and 
determination which recommend him 
for further training. Such courses are 
a good start for an electronics career, 
but should be backed up with practical 
experience as soon as possible. 

An alternative to correspondence 
courses or supplementary to such 
training is attendance at a trade 
school teaching some branch of elec- 
tronics. At the present time, there are 
a number of technical schools that 
offer a six -month course in radio and 
an additional three -month course in 
TV, coupled with construction and 
testing of actual receivers. Such 
courses are particularly valuable for 
the person who did not graduate from 
high school or whose aptitude for any 
form of mathematics is slight. 

Technical institutes offer, in addition 
to shorter courses, a full two -year 
course which is equivalent to at least 
two years of college work. This type 
of education is just a little short of an 
actual engineering degree in that it 
gives the student sufficient theoretical 
background to understand almost all 
engineering literature and permits him 
to use manuals and references for ac- 
tual design of electronic equipment. 

(Continued on page 129) 
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Pictures 
on a 

Flat Pane 

Dr. Keith Butler, manager of the engi- 
neering laboratories where the "Sylvatron" 
devices were developed, looks on as one 
of them is put through its paces during 
the course of tests in the laboratory. 

IN A "PROGRESS REPORT" and 
demonstration attended by hundreds 
of representatives of the press, 

other manufacturers, and research 
laboratories throughout the nation, 
the Lighting Products Division of 
Sylvania Electric Products exhibited 
three types of electroluminescent 
panels on which images of various 
kinds could be produced and /or stored. 
On one, a moving picture of good 
definition was shown, with a motion - 
picture projector as the source pro- 
viding the excitation. 

Although Sylvania representatives 
made no suggestion concerning the 
eventual use of their developments in 
producing picture - on - the - wall TV, 
there was considerable speculation in 
this direction by those in attendance 
on just this prospect. The manu- 
facturer is presently more interested 
in certain applications in military and 
industrial electronics that show prom- 
ise of more immediate realization. 
Under questioning, the belief was ex- 
pressed that, although there are no 
permanent, inherent obstacles to use 
of panels similar to the ones shown 
for TV image production, much time 
and many dollars would be required. 
At least five years were seen as being 
necessary before such a prospect could 
be realized. 

It is the belief of the editors of 
RADIO & TV NEWS that we will see 
TV pictures, developed from current 
standard signals, satisfactorily repro- 
duced on electroluminescent panels 
before two years are up- although 
this does not mean that commercially 
practical receivers will be available at 

September, 1957 

Sylvania gives a public demonstration of pictures 

in motion on a flat, electroluminescent screen. 

that time. We also believe that the 
demonstrated developments will have 
far -reaching consequences in the field 
of color TV. Before exploring future 
possibilities, a consideration of the 
Sylvatron panels in their present form 
is in order : 

Type I is a square of glass (or 
metal) coated with parallel, horizontal 
conductive strips. A layer of electro- 
luminescent material is coated over 
the strips, and over this layer is 
another pattern of conductive strips. 
The latter group of strips runs ver- 
tically, however, at right angles to the 
first set. With a.c. applied to any 
horizontal strip and to any vertical 
strip, the point where they intersect 
will glow while all other portions of 
the panel remain dark. In the form 
demonstrated, this panel has 16 con- 
ductive strips per inch. A panel two 
inches square therefore has 1024 
squares which can be individually lit. 

Type II is a display panel that can 
store light. A piece of conductive 
glass is coated with electroluminescent 
material, on top of which are cemented 
sets of miniature columns each of 
which is about 1/32 inch square. The 
arrangement gives a waffle -iron effect. 
Black glass is used to fill in the fine 
spacing between columns. Each col- 
umn has a conductive coating on top 
and bottom; and a conducting layer is 
placed over the top conductive caps, 
connecting them together. With a.c. 

applied to the two outer conducting 
layers and a momentary spot of trig- 
gering light applied to any column, 
the electroluminescent dot under the 
column lights up. The feedback of 
light into this column is enough to 
keep the dot lit long after the trig- 
gering light is turned off. 

Type III consists of a flat screen of 
conductive glass with three coatings: 
an electroluminescent layer, a photo- 
conductive layer, and an electrically 
conductive layer. With a.c. applied to 
the conductive material and a light 
image applied or projected to the back 
of the screen, the picture is reproduced 
at the front of the screen with good 
definition. In its present form, this 
panel reproduces pictures optically, 
rather than by electronic stimulation. 

Combinations of the present types 
are possible. One already known to 
Sylvania is a "combination of Types I 
and III which could electronically re- 
produce motion pictures." 

The largest panels now being made 
are four inches square. Light output 
is so low that the panels are best 
viewed in a darkened room. Neither 
of these deterrents is considered to be 
long term, with panel size already 
being considered merely a matter of 
production facilities. Present panels 
have been made to glow in single 
colors, chiefly blue and green, but 
Sylvania points out that various colors 

(Continued on page 103) 
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Transistorized 

Supply For 

Mobile Radio 
4Size comparison of new G -E supply. Unit 
measures 3'2 inches square. 134 inches 

deep. It weighs about 8 ounces and it 
may be employed on any 12 -volt vehicle. 

New power supply may be mounted on exist- 
ing two -way radio cabinet as shown here. 

By JACK NAJORK 
Communication Products Dept. 

General Electric Company 

First transistorized power supply for commercial 
mobile radio equipment delivers 195 volts at 100 ma. 

with 70 per -cent efficiency. Suitable for ham use. 

MOBILE radio communications is to- 
day a vital service. Law enforce- 
ment agencies, public utilities, 

commercial users -all are continually 
seeking new ways of economically im- 
proving communication efficiency and 
dependability. Manufacturers of radio 
equipment have responded by invest- 
ing heavily in research and develop -. 
ment programs aimed at advancing the 
state of the art to the highest possible 
level. One of the most significant steps 
in this direction is the emergence of 
the transistor which promises worth- 
while improvements in mobile com- 
munications units in the years ahead. 

Although the transistor has not yet 
been developed to the degree where it 
can economically replace vacuum tubes 
in all v.h.f. applications, there are 
areas where transistorization can offer 
distinct advantages over existing tech- 
niques. The communications industry 
has made considerable progress in 
these newer areas. But, of necessity, 
design emphasis has been centered on 
transistorized equipment which is com- 
patible with the many millions of dol- 
lars worth of two -way radio devices 
already in use, so that the problem of 
over -rapid obsolescence of existing 
units may be readily overcome. 

One of the newer products intro- 
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duced in the past several weeks with 
this engineering objective in mind is 
a transistorized power supply which 
can be adapted easily not only to orig- 
inal equipment but to equipment al- 
ready installed at a user's location. 
With the newly announced transistor- 
ized power supply, the goal of progress 
without obsolescence is helped con- 
siderably. Mobile communications sys- 
tems can now be up- graded for better 
performance without wholesale scrap- 
ping of existing equipment. 

Practically all of these equipments 
use the conventional vibrator power 
supply which, for years, has been the 
standard method of developing "B+" 
voltages for automobile broadcast ra- 
dios and other vehicular electronic 
equipment. 

While many improvements have 
been made in the basic vibrator supply 
since its inception, it has long been 
recognized that the vibrator itself is 
one of the limiting components in the 
design of high -reliability mobile com- 
munications power supplies. There cer- 
tainly exists the possibility that a high - 
reliability electronic power supply of 
greater initial cost may well prove 
more economical on a long -term in- 
vestment basis. 

Before the advent of the vibrator, 

the only other commercially feasible 
method of generating "B +" voltages 
was the dynamotor supply. While ex- 
tremely rugged, the dynamotor repre- 
sents a high initial investment, to 
which must be added the expense of 
periodic lubrication, brush replace- 
ment, and commutator undercutting. 
Because of these factors, the use of 
dynamotors in commercial communi- 
cations equipment is now limited al- 
most entirely to very- high -power mo- 
bile transmitters whose power input 
demands exceed the capabilities of 
most ordinary vibrator -type power 
supplies. 

Low -, medium -, and high -power mo- 
bile equipment is now powered almost 
exclusively by heavy duty vibrator sup- 
plies which use one or more vibrators. 
In the receiving position, one vibrator 
must obviously run continuously and 
it is this continuous duty which re- 
stricts the life of the vibrator supply. 
On the other hand, most modes of mo- 
bile communications require only 
short -duration transmitting cycles and 
in this type of operation, the life of 
the vibrator is many times that found 
in the receiving condition. 

In view of these duty cycles, elimi- 
nation of the vibrator supply for con- 
tinuous duty receiving purposes should 
improve the reliability of the over -all 
mobile system. The degree of im- 
provement which can be expected is 
highlighted by the fact that the life 
expectancy of the transistorized mobile 
power supply is equal to the life of the 
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equipment itself! The use of transis- 
tors in place of the vibrator results in 
a completely electronic power supply 
which is smaller and lighter than its 
predecessor and which will do the 
same job, year in, year out, without 
attention. 

Aside from reliability, the transistor 
power supply brings with it several im- 
portant benefits although at a higher 
initial cost. To better appreciate these 
advantages we might examine, briefly, 
the characteristics of the vibrator - 
type supply. 

The conventional vibrator is basi- 
cally a current -switching device which 
converts a steady -state d.c. voltage 
into square waves at a low frequency 
rate (generally around 100 cps). Since 
the interruption of a fairly substantial 
current by mechanical means produces 
damped oscillations, i.e., sparking at 
contacts, the associated circuits must 
be well shielded and filtered to prevent 
radiation of "hash" which can be 
picked up by the receiver's front -end 
and thereby cause a reduction in 
signal -to -noise ratio. 

A second problem peculiar to vi- 
brator supplies operated in automo- 
biles and trucks stems from the large 
voltage drop which occurs across the 
battery circuit when the vehicle's 
starter motor is engaged. The result- 
ant loss of voltage at the vibrator can 
cause the driving mechanism to slow 
down to the point where there is a 
possibility of contacts welding to- 
gether. (EDITOR'S NOTE : This possibil- 
ity has been largely minimized by 
more recent vibrator contact design 
which also results in materially in- 
creased contact life.) 

The transistor supply neatly side- 
steps both of these problems. As shown 
in the schematic diagram of Fig. 1 
two triode power transistors operating 
as a flip -flop oscillator are used in 
place of the vibrator. This form of 
oscillator is essentially a square -wave 
generator but since mechanical limita- 
tions are no longer present, the fre- 
quency of operation can be increased 
from approximately 100 cps to 3500 
cps thereby reducing the size and 
weight of associated transformers and 
filters. Whereas the vibrator supply 
requires an iron core transformer with 
materials and construction similar to 
60 -cycle equipment, the transistor 
transformer, operating at 3500 cps, be- 
comes a small assembly weighing but 
a few ounces. "Hash" filtering and 
shielding can be reduced because cur- 
rent switching in the transistors is now 
all- electronic rather than mechanical. 
While it is true that the generated 
square waves are a prolific source of 
harmonics, the techniques of suppres- 
sing these undesired components are 
not so difficult as those imposed by 
vibrator hash. 

Rectification of the stepped -up volt- 
age appearing at the secondary of the 
transformer takes place in a bridge cir- 
cuit using four silicon diodes. Ripple 
filtering is accomplished in a conven- 
tional RC network following the recti- 
September, 1957 

t FI 

12V.D.C. 

Fig. 1. Complete schematic diagram and 
parts list for the new transistorized 
power supply which will deliver 195 volts 
at 100 ma. from a 12 -volt auto battery. 

R3 

Rs, Rs -390 ohm, 2 w. res. 
Rs-5.6 ohm, 2 w, res. 
R4-33 ohm, 2 w. res. 
CI, C2 -IO pfd., 25 v. elec. capacitor 
Cs, Cs -20 pfd., 250 v. elec. capacitor 

TI 

F2 

Fi -3 amp fuse 
Fs -I /q amp fuse 
Tt-3.5 kc. oscillator trans. (special type; avail- 

able only at G -E mobile service stations) 
SRI, SRS, SRS, SRS- Silicon rectifier (General 

Electric 4JA4CXI5; for non- commercial ap- 
plications the germanium type, G -E 1N93, 
would be suitable) 

Vs- "p -n -p" transistor (2N257) 

fiers. Power output of the transistor 
supply shown is approximately 195 
volts at 100 ma., which is sufficient to 
power a 15 -tube FM communications 
receiver. Over -all efficiency of the sup- 
ply is 70% which is approximately the 
efficiency realized with a vibrator sup - 
ply employing a non -synchronous vi- 
brator and selenium rectifiers. 

All components of the supply, except 
the transistors, are mounted on a 
small printed circuit board which, in 
turn, is enclosed in an anodized, drawn 
aluminum case. Since the anodized fin- 
ish is a good insulator, the transistors 
are mounted directly on the outside 
surface of the case which acts as a 
"heat sink." A protective bracket cov- 
ers the transistors but still permits 
free -air circulation around the heat 
sink to maintain the transistors with- 
in the recommended operating tem- 
perature. 

Battery polarity must be observed 
with the transistor supply but no dam- 
age will occur if the polarity is acci- 
dentally reversed because the transist- 

ors will draw negligible current in this 
condition. 

Good immunity to humidity is 
achieved by "potting" the transformer 
in a resin compound and since the 
transistors and rectifiers are hermeti- 
cally sealed, they offer no problems in 
this respect. 

The transistorized supply we have 
discussed may be supplied as an op- 
tional kit for external mounting on 
existing 12 -volt mobile communica- 
tions equipment and will also be avail- 
able on new equipment. In these ap- 
plications, the existing vibrator supply 
will be used to power just the trans- 
mitter portion of the communications 
equipment. 

Although the capacity of this tran- 
sistor supply limits its use to powering 
receivers and /or transmitter exciter 
stages, it is reasonable to assume that 
continuing advances in transistor de- 
velopment will eventually see the com- 
plete replacement of the electro -me- 
chanical mobile power supply by all - 
electronic transistorized units. 30 

Interior and exterior views of mobile radio equipment power supply. Note that the 
2N257 power transistors are mounted on the outside of the case of the new unit. 
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Tape Recorder 

Bias -Erase 

Analysis of circuits along with complete design and 

constructional data for experimenter or audiophile. 

AUDIO experimenters and home re- 
cordists have made great strides in 
acquiring knowledge of the design 

and construction of audio circuitry and 
operation in connection with high - 
fidelity amplifiers and recorders. Abun- 
dant literature is available for guid- 
ance and on construction practices. 

With tape recorders, there is one 
segment of the system, the bias -erase 
oscillator, which is not, generally, as 
well understood. This is probably be- 
cause the bias -erase system is not, 
strictly speaking, audio circuitry. Fre- 
quencywise, its operation lies in the su- 
personic range between the upper ex- 
treme of the audio band and the lower 
extreme of the radio -frequency spec- 
trum. 

Today, separate tape transports are 
sold as purely mechanical assemblies. 
Suitable amplifiers are available and 
amplifier kits can be obtained which 
may be adapted to a recording system 
and, of course, there are plenty of con- 
struction articles telling how to build 
your own. 

A bias -erase oscillator as a separate 
complete unit or in kit form is not 
listed in electronics catalogues nor are 
coils offered for building your own. 
Data presented in this article should 
give the constructor a better under- 
standing of this part of the recorder 
system with the realization that it is 
not difficult to design and build an os- 
cillator. Before considering workable 

SB 

circuits we should discuss some of the 
aspects of this part of the recorder 
system. 

Tape Bias Considerations 
The high- frequency oscillator must 

supply the proper bias current during 
recording. In high -fidelity recording, 
high- frequency bias is necessary dur- 
ing the recording process to hold dis- 
tortion of the recorded audio signals to 
a low value. This bias provides for op- 
eration in the linear portions of the 
magnetic B -H curve. It may be con- 
sidered similar to the biasing of an 
electron tube for operation over the 
linear part of the tube characteristic 
curve. The bias frequency must be 
considerably higher than the highest 
audio signal to be recorded since beat 
frequencies between the oscillator and 
harmonics of the audio signal, in the 
audible range, may result, which will 
be recorded on the tape. It would 
seem, then, that the higher the bias 
frequency, the better. But other prob- 
lems then arise. Oscillator frequencies 
above, say, 100,000 cycles result in 
greater radio -frequency radiation, re- 
quiring more extensive shielding to 
prevent interference to other electron- 
ic devices. Also, wiring becomes critical 
and circuit leads must be extremely 
short. Oscillators are usually operated 
in the range between about 30,000 and 
100,000 cycles. A good compromise be- 
tween the two problems just men- 

tioned is in the frequency range be- 
tween 60,000 and 80,000 cps and, 
generally, a frequency in this range is 
selected. Since the purpose of the 
high- frequency bias is to reduce dis- 
tortion of the recorded signal, it is 
essential that good waveform of the 
oscillator output be obtained. Poor os- 
cillator waveform will result in distor- 
tion and noise during recording. Value 
of the bias current will be discussed 
in a later paragraph. 

Tape Erasure 

The high- frequency oscillator may 
also furnish the erasure current nec- 
essary to erase, or remove, previously 
recorded signals from the magnetic 
layer of the tape so it may be used 
again and again. Good waveform from 
the oscillator is also essential when 
used for tape demagnetization. Un- 
symmetrical magnetic flux, if produced 
as the result of poor oscillator wave - 
shape during erasing process, will cause 
increased noise level on the tape due 
to residual magnetization. Erasing cur- 
rent value runs higher than the bias 
current and this, too, will be discussed 
later. 

Oscillator Design- Construction 

Let us now consider some of the 
problems involved in building a high - 
frequency bias -erase oscillator without 
benefit of the commercial coils as used 
in today's recorders. A single -ended 
circuit with a 6C4 tube, which has 
been used extensively in many types of 
oscillator circuits, is shown in Fig. 1. 
This is a plate -tuned oscillator. The 
operating frequency is determined 
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mainly by the inductance of the coil L2 
and the capacitance of Cs. Feedback 
to sustain oscillation is provided by coil 
L,. Negative grid bias for the tube is 
provided by the grid leak resistor, R,, 
and the grid capacitor, C,. Bias volt- 
age value also varies with the amount 
of feedback introduced. Output is 
taken from the plate circuit through 
capacitor C,. 

Feedback voltage is a most impor- 
tant factor of the circuit. With insuf- 
ficient feedback voltage and incorrect 
RC time -constant in the grid circuit, 
oscillation may not be stable. Too little 
feedback voltage may also give too 
little output. Excessive feedback volt- 
age will give poor waveform due to in- 
creasing harmonic generation. Too 
much feedback also produces high grid 
current. This useless power loss in the 
grid circuit results in lower efficiency 
and, therefore, lower oscillator output. 
The chosen circuit components, as 
given in Fig. 1, provided optimum op- 
erating conditions. There was no insta- 
bility, waveform was very good, and 
output was more than required to sup- 
ply bias and erase currents to ordinary 
commercially available tape recorder 
heads. 

L, C, and Frequency Equations 

For the reader interested in mathe- 
matical derivations, a few equations 
for inductance, capacitance, and res- 
onant frequency are included. Readers 
not interested in these may disregard 
them and still construct the coils. The 
resonant frequency for certain values 
of L and C, that is, inductance and 
capacitance, may be found by solving 

1 
the equation, fr - where f, is 

2 ?VLC' 
the resonant frequency in cycles per 
second, 277- equals 6.28, L is the coil in- 
ductance in henrys, and C the capaci- 
tance in farads. This equation can be 
solved if we know the values of L and 
C. Another useful equation concerns 
the LC constant and may be employed 
when the operating frequency has 

been first chosen. Thus, LC = 25,330 

frs 
where L is the inductance in micro - 
henrys, C the capacitance in micro - 
microfarads and fr the resonant fre- 
quency in megacycles. It follows, there- 
fore, that L = LCIC and C = LCIL. In 
these equations we have not considered 
tube or stray wiring capacitances and 
inductance. Since we are not con- 
cerned with a certain critical frequen- 
cy, these will normally be considered 
to be negligible. 

Winding the Coils 

The coils were wound on a % -inch 
diameter Bakelite rod. Two Bakelite 
discs, 1% inch in diameter, were 
slipped on the form, spaced 5/s inch 
apart and cemented in place. L., con- 
sisting of 800 turns of #28 enamel 
wire, was then scramble wound be- 
tween the discs. A. strip of electrical 
tape was placed over L. and L, wound 
directly on top. L, has 175 turns of 
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the same wire and is, of course, wound 
in the same direction as L,. The rod 
was drilled and tapped at one end for 
mounting to the chassis. This could be 
cemented to the chassis if desired. 
Also, the end discs could be thin square 
pieces cut from any scrap plastic. It 
may seem like a lot of turns to wind 
but scramble winding does not take 
too long. If the constructor has an 
electric motor equipped with a chuck, 
the rod may be held by the chuck and 
the motor run at slow speed by the use 
of a variable power control in the 117 - 
volt leads to the motor. If a power 
control is not available, ordinary lamp 
bulbs placed in series with one of the 
motor leads will slow it down. The 
lower the wattage rating of the lamp, 
the slower the motor speed. In this 
way the oscillator transformer can be 
wound rather quickly, in fact in a 
matter of minutes. 

The inductance of the plate coil, L., 
as measured on a General Radio bridge, 
was 5 millihenrys. The mathematical- 
ly inclined reader may apply this in- 
ductance value and the capacitance 
value of C. given in Fig. 1 to the res- 
onant- frequency equation previously 
given and find the resonant frequency 
to be 71,420 cps. The operating fre- 
quency with the oscillator transformer 
wired into the circuit measured 70,000 
cps, a difference of only 1420 cycles. 
Also, if the LC constant equations are 
solved it will be seen that at the 71.42 
kc. resonant frequency, the L and C 
values as given will be the values re- 
quired. The operating frequency may 
be altered by changing the value of C,. 
A smaller capacitance value will raise 
the frequency while a larger value will 
lower the frequency. 

Checking and Testing 

Four test instruments are required 
for complete checking and testing of a 
tape recorder high- frequency oscilla- 
tor. A vacuum -tube voltmeter should 
be used to read d.c. operating voltages. 
A sensitive audio -frequency voltmeter 
is used to indicate output signal level. 
An oscilloscope permits visual check- 
ing of the waveform and the scope and 
an audio -frequency oscillator together 

+210V. 

C4 

Ri -4700 ohm, 1/2 w. res. 
Rs -5600 ohm, I w. res. 
C,, Cs -.00I pfd., 500 v. mica capacitor 
C2 -.01 pfd., 500 v. capacitor 
C4 -250 ppfd., 500 v. mica capacitor 
L,-175 t. #28 en. (see text) 
L2 -800 t. #28 en. (see text) 
V1-6C4 tube 

Fig. 1. Circuit diagram of single -ended 
plate -tuned oscillator (frequency 70 kc.). 

Fig. 2. Block diagram showing the test 
setup that may be employed in order to 
check the operation of the oscillator. 

will allow checking the oscillator fre- 
quency. Although not absolutely es- 
sential, a d.c. milliammeter in the 
plate circuit will give indication of 
plate current, which can rise to a rela- 
tively high value when the circuit is 
not oscillating. A block diagram of the 
test setup used by the author is shown 
in Fig. 2. 

With the output of the high -fre- 
quency oscillator connected to the au- 
dio voltmeter and the vertical (Y) 
input terminals of the oscilloscope, 
with the scope set for internal sweep, 
apply the d.c. supply voltage. The 

Photo showing inside of metal case with coil mounted on underside of the case top. 
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(SI IC) 

Fig. 3. Lissajous figures described below. 

240K 24K 

BIAS -ERASE 
OSCILLATOR 

- IA) 

R6 
4.7K 

ADJUST FOR CORRECT 
BIAS AND ERASE CURRENTS 

RS 
2404 24 

R2 
Ion IofL 

Fig. 4. (A) Method of checking bias -erase 
current. (B) Adding series dropping re- 
sistors in order to adjust the currents. 

scope will indicate if the circuit is os- 
cillating and a reading should be ob- 
tained on the audio voltmeter. Check 
the d.c. plate and negative grid volt- 
ages to see if they are near the values 
given in Fig. 1. If a plate milliamme- 
ter is used it will indicate about 8 ma. 
when the circuit is oscillating. If the 
circuit does not oscillate, remove the 
supply voltage and reverse the leads 
of either L1 or L2, but not both. 

When oscillation has been obtained, 
its frequency may be determined. With 
the oscillator output still connected to 
the vertical input of the scope, set the 
scope for external sweep and feed the 
output of the audio -frequency oscil- 
lator to the scope horizontal (X) input 
terminals. If the audio oscillator has a 
range beyond 70 kc., slowly vary its 
frequency above and below 70 kc. and 
adjust the scope gain controls to obtain 
about the same input levels to both 
vertical and horizontal inputs. When 
a circle pattern appears on the scope 
screen, the frequency of the high -fre- 
quency oscillator is then equal to the 
frequency of the audio -frequency oscil- 
lator as read from its dial. See Fig. 3. 
An audio oscillator with a lower upper- 

frequency limit may also be employed. 
For instance, in this frequency check, 
if the audio oscillator is set to 35,000 
cycles, that is, one half the frequency 
of the high- frequency oscillator, the 
pattern on the scope screen will appear 
as in Fig. 3B. Wave pattern (C) is for 
an audio -oscillator frequency of 17,500 
cycles. It can be seen that the audio - 
oscillator frequency multiplied by the 
number of wave peaks on the scope 
will give the operating frequency of 
the high- frequency oscillator. 

Measuring Bias -Erase Current 

The oscillator output current avail- 
able for bias and erase can now be 
measured. The example to be given is 
based on the use of a Brush Model 
BK -1090 record -reproduce head and 
Model BK -1110 erase head, but the pro- 
cedure may be applied to other high - 
impedance heads when their charac- 
teristics are known. With the following 
procedure we may make adjustments 
for the approximate value of currents 
specified for the heads without actual- 
ly placing them in the circuit, thus 
avoiding possible head damage. 

The inductance of the BK -1090, as 
given by the manufacturer, is 550 mil - 
lihenrys, resistance 100 ohms, and rec- 
ommended bias current 0.60 ma. Again, 
the reader may disregard the following 
equations and, if similar heads are 
used, measure current as shown in Fig. 
4, simply using one form of Ohm's 
Law. The inductive reactance, XL, of 
the BK -1090 at the oscillator frequen- 
cy, 70 kc., is XL = 2, fL or 242,000 
ohms, where 2?r is 6.28, f is 70,000 cps, 
and L is 550 millihenrys. The imped- 
ance of the head is Z = V XL2 -- R2. 

Since R is only 100 ohms, its value for 
this purpose is negligible and we may 
consider Z = V XLI. Fig. 4A shows a 
240,000 -ohm resistor, Rr, connected in 
place of the head, this value being 
close enough to the head impedance for 
this test. Measurement is then made 
across the low resistor, R2, with the 
audio voltmeter. The bias current is 
I = B/R, that is, the voltage measured 
across R. divided by the resistance of 
R2. We may now adjust the bias cur- 
rent by adding a series resistor, R0, as 
shown in Fig. 4B. The value of this 
resistor is selected to obtain a voltage 
of 6 millivolts across R2. 47,000 ohms 
was found to be about right for the 
circuit shown. This gave a bias cur- 

+290V. 

L2 
Q9000 

prAC4 

RD 

Fig. 5. Circuit diagram and parts list 
for the push -pull oscillator shown at the 
beginning of article. The operating fre- 
quency of this oscillator circuit is 75 kc. 

Rs, Rs- 27,000 ohm, V2 W. res. 
Rs-S60 ohm, 1/2 W. res. 
Cs-500 µpfd., 500 v. mica capacitor 
Cs, Cs -.002 µfd., 500 v. mica capacitor 
Cs -.001 µfd., 500 V. mica capacitor 
LI-800 t. #28 en., center -tapped (see text) 
Ls-275 t. #28 en. (see text) 
Vs -124U7 tube 
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rent of 0.60 ma., that is, I = .006/10. 
The inductance of the erase head, 

Model BK -1110, is 55 millihenrys, re- 
sistance 58 ohms, and recommended 
erase current 5 to 8 ma. Using the 
same equations and procedure just out- 
lined, the BK -1110 impedance at 70 kc. 
is approximately 24,000 ohms. Substi- 
tuting a 24,000 -ohm resistor, R2, Fig. 
4A, in place of this head and using a se- 
ries dropping resistor of 4700 ohms, R6, 
Fig. 4B, 60 millivolts appeared across 
R, and the erase current was 6 ma., or, 
I = .060/10. Preferably, resistors R. and 
R, should be of the non -inductive type 
when the bias and erase currents are 
rechecked under operating conditions 
with the heads wired in the circuit. De- 
viations from the recommended cur- 
rents after the heads are wired into the 
circuit may be corrected by altering 
the values of the series dropping resist- 
ors, R. and RB. Variable resistors may 
be used here so that adjustment of the 
currents can be made at any time. It is 
to be understood that the 10 -ohm re- 
sistors are not part of the oscillator cir- 
cuit but are inserted temporarily to 
make the current measurements. 

Push -Pull Recorder Oscillator 
Both single -ended and push -pull os- 

cillators are being used in recorders. 
The single -ended type was presented 
first because it is the easiest to build 
and adjust. It is known that push -pull 
oscillators give very good waveform. 
The circuit of a unit constructed by the 
author is given in Fig. 5. Coil construc- 
tion is the same except for the number 
of turns on L2 and the center -tap on L1. 

All the data and test procedures al- 
ready given apply to this circuit except 
for two important differences. First, 
feedback is provided by capacitors C2 

and C. instead of a grid coil. The main 
frequency- determining capacitor is C,. 
However, if the value of the feedback 
capacitors is altered to introduce more 
or less feedback voltage, the operating 
frequency will also change. This shift 
in frequency can be compensated by 
changing the value of capacitor C,. 
Second, the oscillator output is ob- 
tained inductively by means of L2 in- 
stead of capacitively from the plate 
circuit as before. Output is increased 
as the number of turns on L2 is in- 
creased. Too many turns on L2 can 
cause loading of the oscillatory circuit 
and can cause a shift in frequency. 275 
turns of #28 enamel wire over the 800 
turns of L, seemed right for this cir- 
cuit. With the component parts values 
given in Fig. 5, the operating frequen- 
cy was 75,000 cps. 

The oscillator shown in the photo- 
graphs is constructed as an individual, 
completely shielded unit in a miniature 
aluminum case. It may, of course, be 
built on the recorder amplifier chassis 
with the oscillator transformer shield- 
ed. Close shielding of the coils de- 
creases inductance and causes energy 
loss in the coils. It is recommended 
that the shield be no closer than half 
the diameter of the coil on any side 
and no closer than the coil diameter 
on either end. -( 
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WITH the availability of the 
relatively inexpensive Phil - 
co SS-100 high- frequency 

transistor, a transistorized 10- 
meter receiver becomes a piece 
of gear most amateurs can af- 
ford. The entire receiver, with 
the exception of the headphones, can 
be built for about 815.00. This article 
will describe its construction and per- 
formance. 

Since the superregenerative detector 
offers not only simplicity and sensitiv- 
ity but also a reasonable selectivity, it 
was a natural choice for this receiver. 
The usual r.f. amplifier ahead of the 
detector was omitted mainly in the in- 
terests of economy; however, radiation 
from the receiver is still no problem 
since the input power to the super - 
regenerative detector is only about 2 
milliwatts. 

The circuit diagram of the receiver 
is shown in Fig. 1. The SS-100 tran- 
sistor operates as a superregenerative 
detector in a common emitter config- 
uration. Bias for the SB -100 is ob- 
tained through R,. The 2N107 tran- 
sistor, also operating in a common 
emitter circuit, supplies the audio pow- 
er necessary to drive the headphones. 
Transformer coupling between the de- 
tector and audio stage was used be- 
cause of its high efficiency. No volume 
control is required since the power out- 
put of the audio amplifier is very low. 
The load for the 2N107 is supplied by 
the headphones, which should be of the 
2000 -ohm magnetic variety. 

The authors constructed this receiv- 
er, using two different assembly meth- 
ods. The first is the standard one 
using a piece of insulating material, 
such as phenolic or Lucite sheet, meas- 
uring 11 /s" x 4" x 1 /ls ". The parts are 
mounted by drilling holes through the 
board and passing the component leads 
through the holes. All components, 
with the exception of C2, are mounted 
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V2 

CC 

Fe'2 

CI 

C2 

LI, L2 

Two views of the printed circuit ver- 
sion of the 10 -meter horn receiver. 

C5 

TE - RFCI --- C4 

VI 

C3 

RI 

By 

J. D. LINDSAY 
W7BSS 

and 
W. J. PARKER 

W8QVC 

Goodyear 
Aircraft 

The availability of the SB -100 surface- barrier transistor 

makes possible this compact and inexpensive ham receiver. 

on the same side of the board. The 
whip antenna was made from a piece 
of 3/46" brazing rod about three feet 
long. Slightly better performance can 
be obtained from the whip by the addi- 
tion of a base loading coil to make the 
antenna resonant, while an 8 -foot piece 
of wire can also be used with excel- 
lent results. 

Coupling from the antenna to the 

Fig. 1. Complete circuit diagram of the 
two construction methods, standard and 

detector is achieved by means of L,, an 
8 -turn coil spacewound on a %6" diam- 
eter form. This coil is placed inside L,, 
and moved in and out until the point 
of strongest regeneration is reached. 
This is determined by listening for the 
loudest rushing noise in the head- 
phones. Once this point is found, the 
coil can be cemented in place. Care 

(Continued on page 163) 

10 -meter receiver. Authors offer choice of 
printed circuit, both for the home builder. 

R, -1 megohm, 1/2 w. res. 
RE- 110,000 ohm, 1/2 w. res. 
C1 -1.5 -7 plaid. midget var. capacitor (Erie 

TD2.1 -1.5 or TS2A -1.5 "Ceramico,, ") 
CE -7 pµfd. ceramic capacitor (see text) 
Ca -56 µpfd. mica capacitor 
Cy, C6 -.002 pfd. ceramic capacitor 
Cs -10 Aid., 200 v. elec. capacitor 
L4-8 t. coil (see text) 

R2 

HEAD- 
PHONES 

L2 -13 t. coil (see text) 
RFC, -750 ¡thy. choke (National R -33) 
St- S.p.s.t. switch 
Bt -6 -volt battery 
Ty-Plate-to-line trans. (UTC "Sub -Subouncer" 

SS O -3 ) 
Vi- Surface- barrier transistor (Philco or 

Sprague SB -100) 
Vs- "p -n -p" transistor (G -E 2N107) 
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By KEN KLEIDON 
National Color TV Manager 

Hycon Electronics 

Part 2. What service practitioners should know 

about the components of the color video signal. 

THERE ARE four areas of in- 
formation, as stated in the pre- 
ceding article, with which the 

service technician must become fa- 
miliar if he is to service color receivers 
successfully. These areas cover all as- 
pects of the transmitted. color signal, 
the special color circuits used in the 
receiver, the new type of picture tube 
used at the receiving end, and the spe- 
cial service techniques and procedures 
required. This article will be primarily 
concerned with the signal. 

Because of the compatibility require- 
ment, a monochrome receiver must be 
capable of receiving a color transmis- 
sion and of reproducing directly from 
it a picture in black- and -white without 
modifications or additions to that re- 
ceiver. To facilitate this requirement, 
the same transmission standards im- 
posed on monochrome signals apply 
equally to color signals. The latter 
must contain, at least, all the infor- 
mation provided by a black- and -white 
broadcast and the same specifications 
must apply, including the 6 -mc. band- 
width for the channel, placement of 
the sound carrier at 4.5 mc. above the 
picture carrier, and so on. 

When the transmitted monochrome 
signal is analyzed from the standpoint 
of the service technician, it is found 
to consist of three component signals 
-one relating to video information, 
another to sound information, and a 
third to synchronizing information. A 
color transmission must carry each of 
these, but it also includes separate, 
additional information relating to 
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color. Since this added intelligence 
must be contained within the same 
6 -mc. bandwidth that is allotted to the 
monochrome transmission, this color - 
signal content has been devised in such 
a way that it will not interact or in- 
terfere with the monochrome signal 
and that it will not affect operation of 
the circuits in a receiver designed for 
black- and -white reception only. 

As a result of this seemingly odd 
relationship between these separate 
but related monochrome and color sig- 
nals, the manner in which a color TV 
picture is processed and reproduced in 
the receiver is quite distinctive. First 
the monochrome signals are processed 
by circuits similar to those in conven- 
tional monochrome receivers to pro- 
duce a black- and -white picture. Then 
the color signals are separately proc- 
essed by additional circuits especially 
designed to respond to them. The re- 
sultant color -producing information is 
then superimposed over the mono- 
chrome picture to produce an image in 
color. 

That this manner of producing the 
end result is indeed used can be dem- 
onstrated in a practical way without 
going into technical details, if a prop- 
erly adjusted color receiver is tuned to 
a color TV broadcast. If the color (or 
chroma) control is rotated to its min- 
imum position, a black- and -white pic- 
ture results. This is what has hap- 
pened : turning down the chroma con- 
trol has had the effect of discontinuing 
operation of the special color- process- 
ing circuits, or at least of preventing 

their output signals from reaching the 
picture tube. The separate mono- 
chrome circuits continue to operate, 
however, and a black- and -white pic- 
ture results. 

A practical analysis of the trans- 
mitted color signal reveals that it in- 
cludes five components. Three of these 
-video, sound, and sync -are identi- 
cal to those found in monochrome 
transmissions. The other two are in- 
corporated to permit the addition of 
color. Since the sound signal is virtual- 
ly a separate transmission on a sepa- 
rate, although related, frequency and 
since it is not affected by the fact that 
we are dealing with either a mono- 
chrome or color broadcast, we can put 
it aside. The video (or brightness, or 
luminance) information, which pro- 
vides variations in light or dark, is 
interwoven with the sync signal in 
standard monochrome practice. The 
purpose of the latter signal is simply 
to make sure that the variations in 
light occur in the right places on the 
screen of the receiver. 

In dealing with color information, 
we have a somewhat similar situation : 

the chrominance signal, one of the two 
new components in the transmission, 
carries variations in color; while the 
color -burst or color- synchronizing in- 
formation, the second of the two added 
signals, helps the receiver establish 
and separate the colors from the 
chrominance information provided, and 
makes certain that the right colors are 
being fed to the picture tube at the 
right time and in the right places. 

With the help of Fig. 1, we can see 
how the chrominance signal is squeezed 
into the limited bandwidth available. 
Actually it co- exists with already 
present video information occurring at 
the same frequencies. Everything that 
appears in solid line pertains to the 
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signals with which we are already 
familiar in the case of monochrome 
transmissions. A color subcarrier at 
3.579545 mc., usually referred to as 
3.58 mc. for convenience, is shown in 
broken line. The extent of its modula- 
tion sidebands are also shown in 
broken line. 

Actually, in order to describe a full 
range of color variations electronical- 
ly, we need two signals, not one. If 
both of these can be varied over a 
wide range, and the final color pro- 
duced is the result of the combination 
of these two, then we have an almost 
infinite range of possible combinations. 
This gives us a wide potential for 
representing different hues (red, 
green, blue, etc.) and different degrees 
of color intensity, or saturation. 

Since the limited bandwidth avail- 
able for any channel makes it difficult 
enough to squeeze in even one addi- 
tional carrier (at 3.58 mc.), both of 
the signals required for chrominance 
information are ingeniously modulated 
onto this single carrier in such a way 
that they do not interfere with each 
other. It is as though two subcarriers 
at exactly 3.58 mc. were used. One, 
however, although it is at exactly the 
same frequency, is 90 degrees out -of- 
phase with the first. Hence, these two 
are said to be in quadrature. In this 
way, if we can adjust circuits in the 
receiver to be sensitive to the differ- 
ence in phase between these two sig- 
nals, we can have the effect of separate 
signals in the set. 

Since these chrominance signals are 
added in the form of amplitude modu- 
lation and since the 3.58 -mc. frequency 
at which they occur falls within the 
4 -mc. bandwidth within which black - 
and -white video information also oc- 
curs, we have an additional problem. 
Because the receiver's video detector 
is designed to respond to amplitude 
modulation at this frequency, the 
color- carrying 3.58 -mc. signal will show 
up as a rather fine -grained beat inter- 
ference, marring the monochrome pic- 
ture. To avoid this, the subcarrier that 
has been so carefully devised to pro- 
vide us with desired additional infor- 
mation is filtered out and discarded at 
the transmitter! Its effect is not lost 
however : its modulation sidebands con- 
tinue to be transmitted; and provision 
is made for re- inserting the carrier in 
the receiver itself, safely away from 
the monochrome circuitry, so that it 
may once again be presented effec- 
tively with its sidebands. In a con- 
ventional black- and -white set, of 
course, no such re- insertion is made. 

The second new element added to 
the transmitted signal for use by 
color- receiver circuits is shown in Fig. 
2. In solid line, we see the familiar 
horizontal blanking and synchronizing 
pulse, with video (luminance) signal 
visible just to either side of it. In- 
serted on the back porch of this pulse 
are 8 cycles of sine -wave signal at ex- 
actly 3.58 mc., as indicated by the 
broken lines. Although this color -burst 
signal, as it is known, has no notice- 
able effect on the operation of the 
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sync and deflection circuits, it is picked 
up by certain added circuits in the 
color set that make important use of 
it. 

It is principally used to synchronize 
a subcarrier reference oscillator built 
into color sets, tuned to 3.58 mc., in a 
manner that may be compared to that 
in which the 15,750 -cps pulse is used 
to synchronize the horizontal oscillator 
in all TV receivers. In this way, the 
transmitter tightly controls the receiv- 
er's reference oscillator in phase as 
well as frequency. Thus the reference 
oscillator provides a reliable substitute 
for the subcarrier that has been fil- 
tered out at the transmitter and per- 
mits establishing the accurate phase 
relationship that is necessary to dis- 
tinguish between the two quadrature 
signals that make up the chrominance 
information. 

At this point we would do well to 
summarize our knowledge of the sig- 
nal. The monochrome transmission has 
three separate components, relating to 
video, sound, and sync. Two more are 
added, for a total of five, to make up 
the complete compatible color signal. 
One of these, the chrominance signal, 
can be regarded as the color video sig- 
nal. The other, the color burst, is an- 
other sync solely for use by the special 
color circuits. It is used to synchronize 
a 3.58 -mc. reference oscillator in much 
the same way as the horizontal sync 
pulse is used to control the horizontal 
oscillator. 

If we follow the course of these sig- 
nals inside of a color receiver, we note 
that all five of them -the video (V), 
the sound (S), the sync or deflection 
(D), the chrominance (C), and the 
color burst (B) -enter the antenna 
and proceed through the tuner and i.f. 
amplifier stages together, as shown in 
Fig. 4. From this portion of the set, 
the 4.5 -mc. sound i.f. carrier may be 
separated and sent directly on to the 
conventional sound circuits. 

The remaining signais go to the 
video circuits (detector and video am- 
plifier). The sync or deflection signal 
is taken off for feeding to the sync 
circuits, which operate the horizontal 
and vertical oscillators. In addition, 
sync pulses are generally used to op- 
erate the keyed- a.g.c. circuits found in 
color sets. Video information is ampli- 
fied and supplied to the picture tube. 
The color -burst and chrominance sig- 
nals are applied to and processed by 

Fig. 1. Chrominance signal (broken 
line) squeezes into channel bandwidth. 
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Fig. 2. Color burst (broken line) is add- 
ed to horizontal pulse's back porch. 
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Fig. 3. Expansion of block in Fig. 4 - 

labeled "color circuits." This is one 
system in popular use, but others exist. 

the color circuits. The resulting color 
video information is applied to the pic- 
ture tube, where it is added to the 
existing monochrome image. 

The same system for processing color 
intelligence is not used in all receivers. 
However, as a starting point, the block 
marked "color circuits" in Fig. 4 has 
been separately expanded in Fig. 3 to 
correspond to one of the popularly used 
color systems. 

Since the color burst occurs during 
horizontal sync -pulse time, many cir- 
cuits in the color -processing section 
take the pulse, in one form or another. 
It is applied, for various purposes, to 
the color killer, the burst keyer, and 
the bandpass amplifier. Also applied to 
the latter section are the chrominance 
signal and the color burst. After am- 
plification, the burst is separated by 
the keyer, applied to the burst ampli - 

(Continued on page 154) 

Fig. 4. In this block 
diagram of a col- 
or TV receiver, 
the five basic com- 
ponents of the sig- 
nal transmitted 
(identified in text) 
are shown in the va- 
rious paths they fol- 
low through various 
receiver circuits. 
Except for the color 
block, note basic 
similarity to mono- 
chrome circuitry. 
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Midget Radio 

Service 

Is Profitable 

By 

J. RICHARD JOHNSON 

With radios still outnumbering TV sets, don't 
neglect the income in relatively easy repairs. 

WHEN television caught the public's 
fancy and established itself as an 
entertainment medium, many 

members of the service fraternity 
either forgot that radios existed or at 
least pushed them into the background. 
At one time, good technicians were 
pressed to keep up with the more 
challenging and more profitable work 
needed on TV receivers; many tended 
to grow rusty as far as the simpler, 
smaller radios were concerned. 

In addition to this, many technicians 
who were drawn into the field after 
the advent of TV bypassed radio com- 
pletely. Although the background and 
theoretical training may have been 
there, many who went on to become 
crackerjack television service techni- 
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cians simply did not have enough ex- 
perience with radios to know which 
end of the radio is up. As a result, in 
this era when one hears calls for di- 
versification from all sides, many 
people in service are still missing the 
boat on radio. Actual figures tell us 
that just as many radios are being sold 
right now as TV sets, which tends to 
indicate that radio will be around for 
a long time to come. 

Another thing : a vast number of the 
radio sets in use are of the small table - 
model variety. They nearly all fit into 
the same pattern and succumb to the 
same servicing approach. This means 
that, with minimum frustration and 
at good profit, you can do quality serv- 
icing on these receivers on a produc- 

tion basis. What a welcome thing to 
turn to after some of those tough TV 
cases. Let's review the highlights of 
these little a.c. -d.c. boxes. 

Don't Get Electrocuted 

One of the first things to remember 
with a.c. -d.c. sets is to avoid getting 
knocked for a loop or starting a fire. 
Remember the chassis is hot. We all 
realize that "B -" and one side of the 
power line are connected together; if 
it's the hot side of the power line to 
which "B -" happens to go, you'd better 
not get between the chassis and a 
good ground -or even a poor ground! 

There are several ways to protect 
yourself. One is to use an isolating 
transformer. The secondary floats and 
therefore protects you. The rating 
doesn't have to be much because a.c.- 
d.c. sets don't draw more than 50 
watts tops. Another way is to con- 
nect a small 115 -volt bulb between the 
receiver chassis and a good ground be- 
fore plugging in the receiver. When 
you plug it in and turn it on, if the 
bulb lights you know enough to re- 
verse the plug in the receptacle. 

Heater Circuits 

Typical heater circuits are shown in 
Figs. 1 and 2. Three factors have prac- 
tical significance in series -heater cir- 
cuits : 1. Higher -voltage heaters take 
longer to heat than lower -voltage heat- 
ers (of the same current rating). 2. 
The hotter the heater, the greater its 
resistance. 3. The greater the relative 
resistance of a heater, the greater its 
relative proportion of the voltage drop 
in the heater string. Result : during 
warm -up, the lower -voltage- rating 
tubes tend to be overloaded. Accord- 
ingly, heater burnouts are something 
to watch for, and in a dead receiver, 
tubes should be tested right away. 

Heater -Cathode Shorts 

Probably the most common of all 
basic causes of heater -cathode shorts is 
the voltage stress placed between heat- 
er and cathode of some tubes in this 
type of receiver. The reason for this 
stress is shown in Fig. 3. The cathodes 
of the tubes all return to "B -" (either 
directly or through a resistor and by- 
pass capacitor). But "B -" is also com- 
mon with one terminal of the power 
line. The other terminal of the power 
line is connected to the first heater in 
the string, putting full line voltage be- 
tween this heater and the cathode of 
the same tube (usually the rectifier). 

The next tube in the string in this 
example, is subjected to approximately 
86 volts between heater and cathode, 
the next to 36 volts and so on. It 
should be noted that these are a.c. 
voltages, and the corresponding peak 
values are 161, 120, and 50 volts re- 
spectively (1.4 times r.m.s. value). 

Heater -cathode shorts can occur in 
any of several ways. Frequently one 
tube near the low- potential ( "B -") 
end of the string shorts, placing full 
line voltage across the heaters of the 
tubes between this one and the high- 
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potential end of the string, as illus- 
trated in Fig. 4. These tubes operate 
at considerably more than normal cur- 
rent because their total resistance 
across the power line is relatively low. 
The abnormally high current causes 
these tubes to glow over -brightly; the 
tubes across whose heaters the short 
exists show no light at all. 

If you know what the order of the 
heaters in the string is, you can spot 
the guilty tube quickly. Heater order 
can be determined from service litera- 
ture; if such literature is not available, 
the order can be traced in the receiver 
itself. 

Cycling 

Sometimes a heater -cathode short or 
a heater break "cycles," that is, it al- 
ternately makes and breaks at a regu- 
lar rate while power is on. This hap- 
pens with heater -cathode shorts be- 
cause the short is made when the tube 
is cold and breaks open when the heat- 
er gets hot. 

This kind of trouble is not limited to 
heater -cathode shorts but is even more 
frequently encountered in just the 
heater of a tube. In such a case the 
heater opens when hot. When power 
is first applied the heater is cold and 
passes current which warms it up. 
Then, when warm, it opens. 

Of course, remedy of any of these 
troubles is replacement of the guilty 
tube -but first you must find out 
which one it is. This is not always as 
simple as it may seem. Suppose the 
trouble is a steady heater -cathode 
short. Some of the heaters are lighted 
more brightly than others. You can 
locate the short if you visualize the 
situation shown in Fig. 4. 

A cycling short within a heater is 
not as easy to find. When cold, the bad 
heater is continuous and tests OK with 
the ohmmeter. The whole heater string 
lights up and goes out as a unit so ob- 
servation of the heaters does no good 
for spotting the bad tube. One way to 
solve the problem is to take out all the 
tubes and test each one. However, this 
is somewhat time - consuming and there 
is another danger : sometimes the heat- 
er is physically critical and the condi- 
tion may change to one of complete 
open or temporary continuity as a re- 
sult of handling of the tube. The latter 
condition would be hard to find. 

The best way to detect a cycling 
heater condition is to connect an a.c. 
voltmeter (a.c. range of v.t.v.m. or 
v.o.m.) successively across the differ- 
ent heaters and note the voltage varia- 
tion of each during cycling. When the 
heaters of the receiver go out the volt- 
age across each good heater goes to 
zero because it is a continuous resist- 
ance without any current. However, 
the voltage across the bad heater 
(which is open in this part of the 
cycle) goes to full power- source value 
of 117 volts. 

Thus, the bad tube shows approxi- 
mately normal voltage during the "on" 
time and full line voltage instead of 
zero during the "off" time. The fre- 
quency of cycling is different in differ - 
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ent cases and may be anything from 
a cycle in five or ten minutes to sev- 
eral cycles per second. 

Hum Troubles 

One of the most frequent complaints 
in midget receivers concerns hum 
troubles. Sometimes it's just a back- 
ground -noise effect, sometimes it in- 
termodulates the sound, causing dis- 
tortion and garbling effects. It has 
been found in actual practice that 
there are two outstanding causes for 
this kind of trouble in the a.c. -d.c. type 
of receiver : 1. defective filter capaci- 
tor; 2. cathode -heater leakage in the 
audio output tube (50L6, 5005, and 
others). 

A filter capacitor can be the source 
of hum trouble if its capacitance has 
dropped to considerably below rated 
value. This may happen even though 
the leakage through the capacitor has 
not become excessive. In such a case, 
the trouble is detected by bridging a 
filter capacitor known to be good, and 
of similar capacitance rating, across 
the suspected component's terminals. 
If the hum is greatly reduced, the in- 
dication is that the capacitance of the 
component in the receiver is too low. 
(As mentioned later in this article, low 
capacitance can also cause howling and 
instability.) 

Excessive leakage through a filter 
capacitor can also cause hum. The 
extra current through the capacitor 
overloads the remainder of the filter 
circuit and makes ripple severe. If such 
is the case, bridging doesn't help, be- 
cause it doesn't stop the leakage 
through the guilty capacitor. Discon- 
nect the old capacitor and temporarily 
connect in one known to be good, after 
bridging has failed. If the hum dis- 
appears, you have found the trouble. 

There are several types of capacitor 

testers on the market. Many permit 
capacitors to be tested while they are 
still connected in the receiver circuit. 
If you have one of these, bridging and 
replacing are not necessary and you 
can speed things up. 

A. F. Output Tubes 

Heater -cathode trouble can be en- 
countered in almost any tube, but the 
audio -frequency output tube is the 
most frequent offender, probably be- 
cause it is near the high -potential end 
of the heater string. If the sound is 
modulated and garbled by hum, the 
output tube is very likely the trouble. 
Substitution with a tube known to be 
good is the best bet. 

Howling and Moforboating 
Now and then we encounter a midg- 

et receiver which emits a steady howl, 
or "motorboats." Or it may just break 
into whistles and squeals on peaks of 
the sound signal. This is often accom- 
panied by hum. The cause is lowered 
capacitance in the output filter capaci- 
tor. This capacitor, besides its func- 
tion as a power filter, also provides 
decoupling. That is, it makes the im- 
pedance between "B +" and "B-" very 
low to a.c. signals down through the 
a.f. range. If the output capacitor de- 
teriorates and loses its capacitance, 
the a.f. impedance of the power supply 
gets high enough to allow excessive 
feedback, resulting in howling, distor- 
tion, and whistling. This condition can 
also be detected by bridging. 

This recital of complaints originating 
in a.c. -d.c. receivers is by no means ex- 
haustive. Not a word, for example, has 
been said on alignment problems, 
which are worth discussion as a sep- 
arate subject. However, the most com- 
mon troubles arising in these sets have 
been covered. 30 
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All About Aud o 

and Hi -F 

Impedance curves of speaker systems, such 
as this Briggs sand -filled 3- speaker corner 
enclosure, may be readily taken with a 
simple audio generator and high -Z meter. 

By G. A. BRIGGS 
Managing Director 

Wharfedale Wireless Works Ltd. 

Checking 

Speaker 

Performance 

Part 5. More information on speaker listening tests 

and impedance measurements in evaluating performance. 

pT 
THE end of Part 4 reference was 

made to the vent output from a 9 
cubic foot corner reflex enclosure 

and the difficulty of including this in 
the main response curve. In order to 
see what comes out, one of these cabi- 
nets was turned upside down and the 
curve of Fig. 17A was the result. (For- 
tunately, sound waves do not know 
when they are upside down.) As it was 
impossible to prevent some of the sound 
waves from the front of the cone reach- 
ing the microphone, the vent was then 
sealed off and the curve of Fig. 17B 
was taken. The output from the port is 
therefore that of Fig. 17A minus Fig. 
17B. 

Mr. Cooke informs me that the most 
difficult part of the test was turning 
the cabinet upside down. It is made 
with sand -filled panels and weighs some 
272 pounds. 

It is interesting to note that the dip 
in response around 200 cps which is 
shown in Fig. 18A is replaced by a 
peak in the vent output of Fig. 17A. 
This may account for the fact that the 
dip looks worse on paper than it sounds 
to the ear. 

Ear vs Microphone 

Having stated that a listening test is 
more important than a response curve 
as the final arbiter of speaker perform- 
ance, there must be instances where 
the two are in conflict, and where the 
pure technician would choose one sys- 
tem or modification but a keen listener 
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would choose another. There can be 
little doubt that loudspeaker design is 
not purely a technical problem; it is an 
art as well as a science. 

An almost perfect illustration of this 
point now follows. It is some seven or 
eight years since we built our first 
corner brick enclosure at a cost of 
about £2. (As we built it ourselves we 
did not have to pay union rates!) We 
naturally tried damping and padding 
the inside and fitting felt partitions to 
remove standing waves, etc., but we 
soon decided that the benefits were 
outweighed by a loss of brilliance and 
"life" in the reproduction, so out came 
the trimmings. (Absorbents in smaller 
and /or rectangular enclosures are usu- 
ally essential.) 

The theoretical benefits of absorbent 
linings are clearly shown in the curves 
of Figs. 18A, 18B, and 18C, which were 
taken in the open air with a micro- 
phone distance of 4 feet. The speaker 
is a 15" foam surround unit. 

The dip at 200 cps is due to top -to- 
bottom standing wave effect inside the 
cabinet (distance 351/2" half a wave- 
length at 200 cps). In the reproduction 
of music the human ear does not notice 
a sharp dip on music as readily as it 
registers a peak. This dip is partially 
eliminated by the treatment of Fig. 
18B, and more so by the extra padding 
of Fig. 18C which also removes minor 
irregularities between 500 and 2000 cps. 
The microphone is superior to the ear 
in noticing small variations in response. 

As the 15" unit is normally used in 
the enclosure with a crossover at 1000 
cps or lower, the dip at 1200 cps can be 
taken as a blessing in disguise. 

Now to the question of choice. I 
would wager the proverbial little apple 
that nine technicians out of ten would 
plump unhesitatingly for the treated 
cabinet of Fig. 18C, but I still prefer 
the livelier performance of the un- 
treated cabinet of Fig. 18A, and so do 
the majority of listeners. A treated en- 
closure is always available for test and 
comparison purposes and we raise no 
objection if users like to apply the treat- 
ment at home. 

It is worth noting that folded corner 
horns constitute a form of enclosure 
free from absorbent linings and many 
listeners like the reproduction in spite 
of irregularities from reflecting sur- 
faces, which show up on a response 
curve but do not necessarily distress 
the ear. 

Home Tests -A Warning 

Before leaving the subject of tests 
and response I should like to issue a 
word of warning about the use of vari- 
able frequency records for home tests 
of loudspeakers. Many test records 
with frequency bands going down to 
about 30 cps are being sold, but they 
can be rather dangerous and very mis- 
leading in use. 

They are dangerous because they are 
used with power amplifiers. A speaker 
which will handle, say, 15 watts input 
on music might suffer very badly with 
15 watts at a spot frequency in the 30- 
100 cycle region. Only theater -type 
speakers could be expected to stand up 
to such punishment. A reasonable do- 
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Fig. 17. (A) Open air response curve with 50 
microphone close to vent of 9 cu. ft. cor- 
ner reflex cabinet. Input 1 watt at 400 40 
cps. (B) Same setup as described for part 
A of figure except port closed to show the 
stray radiation from front of cone. 30 

m o 
mestic limit would be 3 -5 watts, ac- 
cording to size of speaker and type of 
enclosure. 

Most frequency records are mislead- 
ing for many reasons : in fact, no self - 
respecting engineer would waste time 
trying to test speakers with such doubt- 
ful material; he would use a first -class 
b.f.o. Pickup and tone arm resonances 
are still prevalent and rule out any 
accurate assessment of speaker per- 
formance. 

But, in any event, it should be 
stressed that frequency tests of loud- 
speakers always require experienced 
interpretation, because misleading 
buzzes and rattles often arise. A cotton 
bag over the speaker may vibrate and 
cause a rattle at one frequency, but not 
on music; a piece of mesh may do the 
same. A panel of wood or an object in 
the room near the speaker may vibrate 
and sound exactly like 'a speaker fault. 
The cone in a loudspeaker with the very 
desirable attribute of free suspension 
can move such a big distance with large 
input at its resonant frequency that it 
might actually hit the fabric or mesh 
placed over the speaker opening; many 
amateurs would mistake this for a 
fault. 

A noise resembling severe frequency 
doubling at low frequency may occur 
with a speaker placed in one position 
in the room, but may disappear if the 
speaker is moved a couple of feet, espe- 
cially with open baffle types known as 
"doublets." 

As regards assessing actual fre- 
quency response at the extreme ends of 
the audio spectrum, the human ear is So obviously most unreliable. 

In writing the foregoing, I do not 
ao seek to deter users from making tests; 

I only wish to advise extreme caution, 
with a warning that 3 watts at 1000 30 
cps may sound very loud, but below 
100 cycles it begins to sound softer and 20 softer due to the ear, and it is foolish 
to try to make 40 cycles sound as loud 
as 1000 by stepping up to 20 watts or to 
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more. 
It is also most important to remem- o 

ber that it may be misleading to judge 
the performance of a speaker by its 
power handling capacity; it must be 
judged by what comes out -not by what 50 
goes in. After all, nobody praises a 
meal in a restaurant simply because 40 
it was expensive. It is clear that 
acoustic enclosures -especially small 

Fig. 18. (A) Open air response of 9 
cu. ft. corner enclosure made with sand - 
filled panels. No absorbent lining was used 
here. The input was 2 watts at a frequency 
of 400 cps. (B) Same conditions as for 
part (A) but with glass fiber scattered on 
the bottom of cabinet. (C) Same as for two 
previous tests but with sides, top, and bot- 
tom lined with 1 inch cellulose wadding 
and fitted with Wharfedale acoustic filter. 
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Fig. 19. The above impedance curves show the difference between series (A) and 
parallel (B) connections of the same two speakers having different cone resonances. 
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Fig. 20. Impedance curve of a 12- 
inch speaker unit fitted with a cop- 
per voice coil (A) compared to a unit 
fitted with an aluminum voice coil (B). 
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Fig. 21. Copper damping cap adopted 
by Philips to reduce voice coil induct- 
ance and improve the performance 
obtainable at the higher frequencies. 

ones -usually restrict cone movement 
and make it possible to pump 10 
or 15 watts into a speaker which 
might knock badly at some low 
frequency at 5 watts on open baffle, 
where the cone is free to move 
as it listeth. Any assumption that the 
enclosure is therefore two or three 

20KC 

times as good as the open baffle would 
be a fallacy, because it is obvious that 
restricting cone movement reduces out- 
put and results in much waste of 
energy in small infinite baffles. Helm- 
holtz resonators and exponential horns 
do, of course, help to push the low -fre- 
quency sound waves into the room 
where they are wanted, but even these 
devices are not always as efficient as is 
generally believed. There is room for 
further investigation here and we are 
hoping to deal with the question in 
some future article in this series. Di- 
rectional effects are mainly responsible 
for the so- called efficiency of horn load- 
ing, and an open baffle is probably no 
less efficient in an average listening 
room (down to cut -off frequency due to 
size of baffle) because all the sound 
generated by the cone on both sides is 
used. The only way to increase such 
sound is by resonance and nobody 
wants to hear induced speaker reso- 
nances above 60 cycles. 

To sum up on the question of home 
tests, my advice would be: (a) Always 
start frequency tests with the volume 
control in the minimum position and 
turn up cautiously, (b) judge low fre- 
quency performance by purity of sound 
rather than amount of noise, (c) do not 
expect too much below 40 cycles (Hap- 
py is he that expecteth nothing.), (d) 
move about when listening, as position 
in room makes a big difference in what 
is heard at various frequencies, and (e) 
remember that pickup and tone -arm 
resonances still exist, and if one of 
these coincides with a speaker reso- 
nance quite hefty effects may be pro- 
duced. 

Fig. 22. The impedance curve of the three -speaker baffle system described in text. 
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This brings us to the end of the sec- 
tion dealing with response tests. 

For furnishing a quick and reliable 
picture of the status of different speak- 
er systems, an impedance curve is al- 
most sine quâ non. Proud owners of 
multi- speaker systems with six woof- 
ers, six squawkers, and a battery of 
tweeters might well produce a level im- 
pedance curve as evidence of good per- 
formance. - 

The impedance curves of Fig. 19 show 
the difference between series and par- 
allel connection of two speakers with 
different resonances. Parallel working 
always helps to smooth out irregulari- 
ties and is preferable to series connec- 
ton for the practical reason that one 
speaker continues to work if the other 
breaks down, and because series con- 
nection destroys much of the benefit of 
the high damping factor of the modern 
amplifier (there is virtually a resist- 
ance in series with each speaker). 

Two basic faults of the moving coil 
speaker have always been the rise in 
impedance at fundamental cone reso- 
nance and at frequencies above 1000 to 
2000 cps. The effects of the bass reso- 
nance have been largely counteracted 
by the high damping factor of the mod- 
ern amplifier, and the steep rise in 
impedance with frequency has been re- 
duced by the use of aluminum voice 
coils and other devices. The effect pro- 
duced by an aluminum coil is clearly 
shown in Fig. 20. 

The lighter weight of the aluminum 
coil improves performance at high fre- 
quencies but this is also helped by bet- 
ter load matching to the amplifier. If 
the impedance of the speaker rises to 
double the output impedance of the 
amplifier at high frequencies, about 
half the available power is wasted in 
the mismatch. 

One advantage in using two or more 
speakers with or without a dividing 
network is that a more uniform imped- 
ance /frequency characteristic is pos- 
sible. This is clearly shown in Fig. 22, 
where the impedance of a three -speaker 
baffle system (referred to in the article 
on listening rooms) is shown to be vir- 
tually flat apart from the bass reso- 
nance in the 20 -50 cycle region where 
it is taken care of by the damping 
factor of the modern amplifier. 

By using three speakers with voice 
coils of different resistance it is pos- 
sible to vary the current flowing 
through each speaker and so obtain a 
balanced over -all performance. In the 
set -up in question, the voice coils vary 
between 7 ohms and 17 ohms d.c. re- 
sistance and are so arranged that the 
big unit does most of the work at low 
frequencies, but the tweeter takes pre- 
cedence at the other end of the scale 
through a 4 ofd. capacitor. The middle 
speaker is not allowed to make a nui- 
sance of itself in any region -it merely 
helps to smooth the results. All this is 
done without the cost -in decibels and 
dollars -of a dividing network, which 
is usually essential with reflex and horn 
loading. 

(Continued on page 104) 
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A Dìplexer 

Two -Set 

Coupler 

By HAROLD HARRIS 

Vice- President, 

Research and Engineering, 

Channel Master Corp. 

Fig. 1. Two views show the complete 
enclosed coupler and the two pair of 
coils that simulate two tuned lines. 

IN MANY areas, sales of seccnd TV 
sets account for as much as 40 per- 
cent of all new receivers sold. With 

the second -set home becoming an estab- 
lished pattern, there is the constantly 
increasing problem of holding installa- 
tion costs to a minimum. A similar 
problem exists where both a TV receiv- 
er and an FM tuner are used in the 
same household. The logical answer is 
a two -set coupler which will enable use 
of the existing antenna installation. 

The purpose of any such device is to 
provide the strongest possible signal 
power equally and simultaneously to 
both receivers with a minimum of in- 
teraction between the sets. The five 
prerequisites for a good coupler, over 
those frequencies it must handle, are : 

1. Good impedance match: A 300 - 
ohm match must be maintained at the 
terminals of each receiver and also at 
the antenna's terminals. With good 
matching, lead -in lengths will not be 
critical. Poor impedance matching re- 
sults in high insertion losses and ghosts 
due to ringing. 

2. Low insertion loss: The theoreti- 
cal minimum power insertion loss of 
any 2 -set coupler is 3 db (1 /2 signal 
power to each receiver). Hence, a good 
coupler should limit this loss to the in- 
herent 3 db or a small fraction above 
it. 

3. High signal isolation between re- 
ceivers: This is the property that pre- 
vents any signal from one set from 
interacting with the other set. The 
insertion loss will itself provide part of 
the isolation but, since such loss should 
be kept to a minimum for the sake of 
signal strength, the isolation should be 
provided in other ways. Poor isolation 
aggravates the tendency toward inter- 
ference and other annoying reception 
problems on either or both receivers 
when both are in use. 

4. High impedance isolation between 
receivers: The input impedance of most 
receivers varies from 300 ohms as they 
are tuned through the various chan- 
nels they can receive. This variation is 
often quite high. Also, when a receiver 
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A design principle not employed previously in TV 

couplers is used to overcome performance problems. 

is turned off, the input impedance of its 
r.f. amplifier goes up substantially. 
This change is reflected back through 
the antenna -matching circuit. Without 
high impedance isolation between the 
receivers, the tuning or on -off condi- 
tion of one set can have considerable 
effect on signal level at the other. 

5. Equal division of signal: In some 
designs, signal is fed directly to one 
receiver from the antenna with a net- 
work being used to tap off a fraction 
of this signal for the second set. This 
can result in satisfactory pictures on 
one with inferior quality on the other. 

Since the engineers in Channel Mas- 
ter's research and development team 
felt that existing types of couplers did 
not offer fruitful approaches for meet- 
ing the five prerequisites, they sought 
to achieve a new type of design. It was 
finally agreed that the answer lay in 
adapting the diplexer principle. This 
system is used in radar, TV transmis- 
sion, and amateur transmission and 
reception. With tuned lines of suitable 
length, carriers of different frequency 
(i. e., the video and sound carriers in 
TV) may thus be coupled to the same 
antenna without mutual effects; or 
transmission and reception (as in ama- 
teur radio) may be carried on through 
a single antenna, even at different fre- 
quencies, without undesirable effects. 

Fig. 2. Two quarter -wave transformer 
stubs are used for set -to -line match. 

The use of "Q" sections -or quarter - 
wave impedance transformers, as they 
are also called -is not an unfamiliar one 
in antenna work, where it is necessary 
to match impedances. Lines that are 
a quarter -wavelength, or odd multiples 
of a quarter -wavelength, are used in 
this application. Accordingly, the new 
coupler begins with two sections of 
transmission line feeding from the an- 
tenna lead -in (see Fig. 2), each going 
to one of the two receivers. Each leg 
is cut to be a quarter -wave at 65 mc., 
which is near the electrical center of 
the low v.h.f. band, 54 to 88 mc. The 
third harmonic of this frequency is 195 
mc., which is near the electrical center 
of the high v.h.f. band, 174 to 216 mc. 
In this range of frequencies, where the 
line is an odd multiple of a quarter - 
wavelength, it will have essentially the 
same characteristics as it does in the 
range of frequencies centered about 65 
mc. 

The exact impedance of the quarter - 
wave sections can be set by adjusting 
the spacing between the conductors - 
once the desired impedance to which 
they should be adjusted is known. The 
specific problem is to match two 300 - 
ohm receivers to a 300 -ohm transmis- 
sion line and antenna. The equivalent 
circuit is shown in Fig. 3. To match 

(Continued on page 176) 

Fig. 3. This sketch shows the rela- 
tionships of impedances to be matched. 

Zset 1,Zant.,ïse 2 =300n 
Zo =? (impedance of 

4 
transformer section) 
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By ROBERT BURDETTE 

Chief Electronics Engineer 

Los Angeles County Fair 

Owner, Station KOWL, Lake Tahoe 

Electronics 

at the L. A. 

County Fair 
This elaborate p.a. set -up at the race track insures sound 
21.000 people who gather here for races and other special 

Sound is the unifying factor at the gigantic, rambling 

L. A. County Fair -using newest gear and techniques. 

HE handling of over a million peo- 
ple in a seventeen day period always 
presents a challenge to the many 

phases of the electronic industry, yet 
this is done successfully each year at 
the Los Angeles County Fair which is 
America's largest. 

Covering over five hundred acres, it 
becomes a virtual city within a city. 
The location for this operation is in 
the City of Pomona which is situated 
in Los Angeles County approximately 
32 miles from Los Angeles. Connected 
by a new freeway system, it is a mat- 
ter of 30 minutes until you reach the 
vast Fair Grounds and come into con- 
tact with the very important part that 
electronics plays in the operation of 
this huge County Fair. 

The first thing that you hear is the 
continuous music interspersed with 
special announcements that greet and 
direct you to many activities. The 
giant public address system stems 
from the heart of the electronic opera- 
tion which is located in the master 
control room in building 7A. 

A large rack containing four New- 
comb 50 -watt booster amplifiers sup- 
plies feeder circuits to the main parts 
of the Fair Grounds. Since some of 
the cable runs were in excess of 3000 
feet, a combination of specially wound 
line- matching transformers built by 
Triad plus a wire size over that of 
calculated requirements allowed sound 
to be evenly distributed to the Univer- 
sity loudspeakers. A Newcomb mixer- 
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preamplifier supplies audio signal to 
the four booster amplifiers and a 
Browning AM -FM tuner receiver sup- 
plies the music received from various 
Los Angeles FM radio stations. Sev- 
eral of these stations transmit a "beep" 
signal which cuts off any voice trans- 
mission, allowing only music to be re- 
leased. 

Located in another part of the build- 
ing is an announcer who has a special 
control unit that allows announce- 
ments only or announcements with 
background music to emanate from 
the public address system. When this 
special control unit is not in operation, 
continuous uninterrupted music cov- 
ers the Fair, Grounds. 

The next main installation covers 
the entire race track area, which ac- 
commodates over 21,000 people. A rack 
containing four Newcomb 50 -watt 
booster amplifiers supplies sound to 
all sections of the race track including 
the main grandstand area, pari -mutuel 
wagering areas, and the infield. Two 
Newcomb mixer- preamplifiers allow 
the use of 10 microphones for the en- 
tertainment that is supplied daily be- 
tween races. At night the grandstand 
is used to seat the many people view- 
ing special shows that are presented on 
a stage erected in front of the race 
track. 

These two systems can be linked to- 
gether to give complete coverage for 
over 128,000 people at a time for such 
events as jet plane fly -overs. The "pro- 

coverage for the over 
events staged at Fair. 

gram" consists of a two -way conversa- 
tion between an Army plane located 
on the Fair Grounds and another Army 
plane flying low directly overhead at 
a speed in excess of 600 miles per hour. 
Such an event happens so fast that it 
is almost over before it begins, how- 
ever it does give the public an idea of 
what electronics can do when they 
hear a conversation from a plane they 
can not see at that moment, then hear 
a swoosh, and the pilot telling them 
that he has just passed over the Fair 
Grounds and is heading back to his 
base. 

There are many public address sys- 
tems in operation throughout the Fair 
Grounds. They are used for stock judg- 
ing, to call the jockeys to their 
mounts, or to call the children in a 
large play and recreation area. 

The main function of the master 
control room is to release the hun- 
dreds of programs that originate either 
live or by tape recording to the various 
radio stations in and around Los 
Angeles. This control room is equipped 
with two studios for live interviews 
and news releases. Strategically lo- 
cated throughout the Fair Grounds 
are local telephone lines that termi- 
nate in a patch bay in master control. 
This allows remote broadcasts to 
originate in many outside areas and 
be sent direct to the radio station re- 
leasing the program. At the same time 
the program can be tape recorded in 
master control for release at a later 
hour or over another radio station. 

One of the important roles played 
by tape is the actual recorded run- 
ning of the daily races which is com- 
piled into a 30- minute program for 
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release over a radio station each eve- 
ning. 

The master control room is equipped 
with an RCA console, four turntables, 
and two Ampex tape recorders. The 
local channels located throughout the 
Fair Grounds and the two studios 
offers complete flexibility in operation 
which allows as many as five simul- 
taneous programs to be sent to Los 
Angeles radio stations or tape record- 
ed for later release. Another combi- 
nation can consist of Studios A and B 
releasing two programs to two differ- 
ent stations at the same time plus a 
third station receiving a previously 
tape- recorded program. This arrange- 
ment would still allow another pro- 
dram to be tape recorded on the re- 
maining machine. One of the most 
important means of obtaining pro- 
grams at a moment's notice and at 
any place on the vast Fair Grounds 
is by means of the portable electric 
"Autoettes" which have been specially 
equipped with Berlant tape recording 
units. One such unit is equipped for 
single microphone pickup which can 
travel any place to tape record inter- 
views on the spot, such as the 
millionth visitor entering the Fair 
Grounds. Another unit is completely 
equipped to do remote tape recording 
and uses four microphones to record 
for delayed release. 

The newest and most complete re- 
mote portable tape recording unit 
consists of an Ampex model 601 tape 
recorder and 620 playback monitor 
amplifier plus a Stephens wireless 
microphone. These units are mounted 
on a special electric "Autoette" which 
is customarily used by radio station 
KOWL, Lake Tahoe but is on tem- 
porary duty at the Fair. The out- 
standing feature of this tape recording 
unit is the Stephens wireless micro- 
phone which consists of a frequency 
modulated transmitter capable of op- 
erating at a distance of 1000 to 1500, 
feet from the tape recording unit. A 
chrome steel quarter -wave telescopic 
"whip" antenna is coupled to the 
highly sensitive receiver, which is lo- 
cated with the Ampex tape recording 
equipment on the "Autoette" and is 
direct -coupled to the tape recorder 
input thus insuring high -fidelity sound 
pickup and recording. This outstand- 
ing wireless microphone is smaller 
than a package of cigarettes and has 
a frequency response of 30 to 17,500 
cps ± 3 db. Total weight of the mi- 
crophone / transmitter unit is four 
ounces. A small battery pack weigh- 
ing ten ounces and the same size as 
the transmitter unit will operate for 
two hours continuous duty or three to 
four hours intermittent duty. A larger 
battery, which is slung over the 
shoulder much the same as a small 
field camera carrying case, contains 
a heavy -duty pack weighing two 
pounds which operates 20 hours con- 
tinuous or 30 to 40 hours on intermit- 
tent duty. It is a common practice 
with the wireless microphone -tape re- 
cording unit to drive to a suitable 
place near the designated area where 

September, 1957 

The "heart" of the Fair's elaborate sound system is located in Building 7A. The 
amplifiers, turntables, tape recording equipment. "beeped" FM receiver, preamps, 
mixers, etc. are of the latest design to provide coverage of the 500 -acre site. 

the tape recording is to be made, then 
have the announcer or master of cer- 
emonies walk into the crowd for the 
interview or program to be tape re- 
corded at a distance of from 500 to 
1000 feet from the recorders. Many 
times the announcer and his tape 
equipment are out of sight of each 
other and the recording is started 
by a verbal cue. The simplicity of 
such an operation does away with 
cumbersome microphone cables and 
allows second and third floor inter- 
views while the tape recording equip- 
ment and engineer remain on the 
ground floor. It also allows complete 
freedom of movement and does not 
restrict a person to the small area 
in front of a stationary microphone 
or require use of a hand microphone. 
The wireless microphone, when clipped 
in the breast or shirt pocket, affords 
equal sound pickup from both the 
interviewer and interviewee. 

As a matter of added interest, the 
electricity consumed in a single eve- 
ning at the Los Angeles County Fair 
is in excess of two million watts with 
a demand load of 540,000 watts per 
hour. This amount of power is equal 
to that consumed by the entire busi- 
ness district of Pomona. The Fair 
Grounds have their own hospital, fire 
department, police department, and 
radio station. They have two base 
transmitting stations and eight mobile 

transmitter -receiver units which, cou- 
pled with the vast public address sys- 
tem, allow the safe handling of over a 
million visitors within a seventeen day 
period. 

Genial Fair Manager, C. B. Affier- 
baugh, ably assisted by P. D. Shep- 
herd, is constantly bringing new edu- 
cational and informative projects to 
the thousands of Fair -goers. This 
year they have constructed a new "Do- 
It- Yourself Hobby Building" which 
will contain many exhibits that show 
various electronic kits that may be con- 
structed at home. Many of the items 
on display will be familiar to readers 
of this magazine and POPULAR ELEC- 
TRONICS. Another new addition this 
year is the "Photography Building" 
which will exhibit the many phases of 
photography including sound motion 
pictures made optically and magneti- 
cally. Many similar features found in 
POPULAR PHOTOGRAPHY will be On view. 

Anyone visiting the Los Angeles 
County Fair in September is cordially 
invited to stop by the master control 
room in building 7A to say "hello." 
We will be only too happy to explain 
any phase of the operation that is of 
particular interest to the visitor. A 
similarly cordial welcome awaits vis- 
itors to station KOWL in Lake Tahoe. 
We will be happy to show anyone 
through this modern, remote- control- 
operated broadcasting plant. 30 

This Month's Cover 
ONE of this year's unique and interesting de- 

velopments, the Stephens wireless mike, 
will be very much in evidence at the L.A. 
Fair. Used to gather "on the spot" inter- 
views, the wireless mike feeds into a sensitive 
receiver which is coupled to an Ampex tape 
recorder mounted on an electric " Autoette." 
This speedy little car transports sound engi- 
neers around the extensive grounds, enabling 
them to pick up interesting highlights for 
delayed transmission. Use of the wireless 
mike allows the announcer to move freely 
through the crowds, conduct interviews at 
other than ground level, and obtain more 
spontaneous reactions from interviewees. 
(Photo by Burton Frasher, Frashers, Inc.) 
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vice Shop 
By JOHN T. FRYE 

COLOR, CONELRAD, AND CLUES 

THE calendar said it was September, 
but the thermometer apparently 
had not heard, for the air- condi- 

tioner in Mac's Service Shop was going 
full blast. Barney was working on a 
little a.c. -d.c. receiver while his em- 
ployer was studying some sort of an 
instruction book. 

"Hey, Mac, you've had that color set 
going at your house for better than 
three months now," Barney suddenly 
remarked; "how are you doing with it? 
Have you reached any world- shaking 
conclusions about fringe -area color 
reception ?" 

"Nothing world- shaking," Mac said 
with a grin as he tossed the booklet 
on the bench. "In one respect, that 
color set has been most uncooperative : 

it has refused to break down. You 
know I particularly wanted to see if 
color sets gave lots more trouble than 
black- and -white receivers and to learn 
what sort of failures could be expected. 
During the three months that set has 
been in operation, it hasn't so much as 
burned out a dial lamp. We've been 
giving it a hard time, too. Our black - 
and -white set has been unplugged and 
the color set has been used for all 
reception. That means it has been go- 
ing an average of about five hours a 
day. While I know many TV receivers 
are on more than this, I feel it is a 
good average for summer -time watch- 
ing. 

"Actually, though, I think the time 
of year in which the set has been 
operating has put more of a strain on 
it than would be imposed by being 
turned on for a lot of hours. We had 
an extremely wet early summer here 
this year and the humidity has been 
terrific. We both know from experi- 
ence what havoc hot, humid weather 
can work on electronic equipment. 
Then, if ever, transformers break 
down; moisture gets into capacitors 
with poor seals and causes them to be- 
come leaky or short out altogether; 
high voltage arcs appear; increased 
ambient temperatures take their toll 
of tubes, resistors, etc. That makes it 
all the more surprising nothing failed 
in the color set during this period. 
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"I'm not, though, foolish enough to 
draw a general conclusion from this 
single instance and decide color sets 
never give more trouble than black - 
and -white receivers. Because of the 
circuit complexity and greater num- 
ber of components used in color sets, 
to expect that would be illogical. A 
person would naturally expect a little 
more trouble with an electric ironer 
than with a stove -heated flatiron." 

"Still, your experience certainly 
makes some of those wild tales: about 
how much service a color set requires 
sound a little silly," Barney observed. 

"I never believed those anyway. I 
noticed they always came from non - 
color -set owners and probably were 
tinged with jealousy and a reluctance 
to part with the cost of a color re- 
ceiver. Of course, there is no doubt but 
that a perfectionist could drive himself 
and the service technician crazy by 
trying to have an absolutely perfect 
picture at all times. But he could do 
the same thing with a black- and -white 
set. We know that we never see a 
picture but that we, as technicians, can 
pick some small defect in it. It may be 
that vertical or horizontal linearity is 
off just a trifle; a trace of a ghost 
may be present; we may see a little 
tendency to 'ring' or smear if we look 
closely enough; interlace may be just 
short of perfection; the full gray scale 
may not be quite all there, etc., etc. 
These defects are go small they are 
not noticed at all by the average 
viewer and they do not detract from 
the enjoyment of the reception. But 
there are a few warped individuals 
who get more pleasure out of finding 
tiny flaws in the picture than in enjoy- 
ing the TV program. The dealer who 
sells one of these people a color set, a 
radio, a hi -fi installation, a watch, an 
automobile, or anything else is going 
to regret it." 

"Have you found any one thing to 
be especially important in fringe -area 
color reception ?" 

"Well, I've decided that all the time 
and effort spent on the antenna system 
is well worth while. Every effort 
should be made to deliver enough sig- 

nal to the receiver so that the a.g.c. 
system will have something to work 
on. If the signal strength is too low 
for the a.g.c. system to go into action, 
fading will be much more annoying 
in color reception than in black -and- 
white. This is because variation in sig- 
nal strength in that range will have 
a marked effect on the saturation of 
the colors. Of course, even in black - 
and -white reception it is well worth 
while to try and give the receiver suffi- 
cient signal to bring the automatic 
gain control action into play." 

"What practical steps can you take 
along that line ?" 

"Make sure you have the best high - 
gain broad -banded antenna you can 
get. Put it high enough in the air and 
away from other objects so that it can 
do the best possible job. Use a low -loss 
lead -in that comes directly to the set 
by the shortest possible route. Employ 
high quality lightning arresters." 

"As a ham, I know what you mean 
about the importance of a good anten- 
na. Time and again I've seen one hun- 
dred watts working into a good anten- 
na outdo a kilowatt working into a 
mediocre antenna. But why is the lead - 
in so important ?" 

"Under dry conditions, probably one 
lead -in is about as good as another, 
but the attenuation of a flat ribbon 
line when wet is much higher than 
that of a good tubular line. I had this 
demonstrated over and over during 
summer thunderstorms. Quite likely 
a properly installed open -wire line 
would be still better in this respect, 
especially if there was a long run from 
the antenna. When you are trying to 
squeeze out the last microvolt of sig- 
nal strength, as you are in fringe area 
color installations, the slight extra cost 
of the tubular lead -in is well worth it. 
But that's enough of that. What are 
you supposed to be doing ?" 

"This little receiver is one a ham 
friend converted to operate as a Conel- 
rad warning device. He followed the 
same method I use in the conversion, 
but he says his will not work. I've just 
found out why." 

"Well, why ?" 
"The method used is a very common 

one in several different versions of the 
same basic idea : the a.v.c. voltage is 
used to cut off an audio stage until 
the station carrier disappears. When 
this happens, a feedback circuit turns 
the audio amplifier into an audio oscil- 
lator. Naturally, if this is to work as 
it should, the receiver must be in 
good operating condition to start with. 
This one wasn't. Not only were the i.f. 
stages quite a bit out of alignment, but 
one of the a.v.c. bypass capacitors was 
leaky so most of the a.v.c. voltage was 
shorted to ground. Even the local sta- 
tion could only develop a volt or so, 
while normally a strong station from a 
hundred miles away will develop three 
or four volts." 

"I'll bet there is a lot of that," Mac 
commented. "Many fellows will try to 
use a discarded radio or one that has 
been lying around for a long time for 

(Continued on page 162) 
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By 

HERMAN BURSTEIN 
and 

HENRY C. POLLAK 

Detailed analysis of the various compromises that must be 

made with respect to frequency response, low distortion, 

and signal -to -noise ratio to obtain maximum performance 

from an FM tuner. Correct alignment is also discussed. 

ALTHOUGH a good deal is heard 
about distortion in various audio 
components -amplifiers, preampli- 

fiers, cartridges, speakers, tape record- 
ers- rarely is the subject mentioned 
in connection with FM tuners. One 
can go through a long list of specifica- 
tions for various tuners and come 
across relatively few references to dis- 
tortion. Do these omissions mean that 
distortion is negligible? Not neces- 
sarily. This depends on the tuner and 
how well it is aligned. 

In audio, every electronic component 
is a compromise among three conflict- 
ing performance requirements : good 
frequency response (wide and uni- 
form), low distortion, and high signal - 
to -noise ratio. Cost is a fourth consid- 
eration. Performance can be improved 
in any one respect usually only by a 
sacrifice in others. FM tuners are no 
exception to this rule of compromise. 

Because the range of FM reception 
is usually less than that of AM, the 
designers of FM tuners must give 
especially careful attention to sensi- 
tivity, as well as to signal -to -noise 
ratio. Almost every set of speci- 
fications states that for so many db 
"quieting," which denotes signal -to- 
noise ratio, the tuner requires a cer- 
tain number of microvolts signal input. 
However, in striving for high sensi- 
tivity, care must be taken at the same 
time to keep distortion acceptably 
low. 

In broadcast FM, full modulation 
(maximum volume) corresponds to a 
frequency deviation of 75 kc. from 
either side of the carrier, as estab- 
lished by FCC standards. With the 
highest audio frequency required at 
15 kc., the modulation index is 5, and 
the required bandwidth is then 240 
kc.1 With this bandwidth all signifi- 
cant sideband frequencies, that is 
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those having amplitudes greater than 
about 1 per -cent of the unmodulated 
carrier, will be passed. To allow for 
possible oscillator drift, an additional 
40 kc. should be added so that a total 
bandwidth of 280 kc. is needed to ful- 
fill the most severe requirements. At 
lower audio frequencies, say 7.5 kc., or 
at a lower frequency deviation, say 50 
kc., which is about average, the band- 
width just indicated would not be re- 
quired. In either of these cases just 
referred to, a total bandwidth of about 
200 kc. or less would be adequate. 

The tuned r.f. and mixer stages in 
an FM tuner are much broader than 
200 -280 kc. and ordinarily do not pre- 
sent a bandpass problem. However, the 
i.f. and detector stages usually are de- 
signed for a bandwidth fairly close to 
200 -280 kc. or less, although some de- 
tectors have appeared with a band- 
width of one megacycle or more. If 
these stages are tuned so that their 
over -all response characteristic is 
much less than 200 -280 kc., frequencies 
representing loud signals fail to get 
through, resulting in distortion of 
these signals. This is the "breakup" 
observed during peak passages on a 
poorly designed or misaligned tuner or 
one not exactly tuned to the station. 

Alignment must frequently be a 
compromise between low distortion and 
high sensitivity. Sensitivity should be 
sacrificed to the extent necessary to 
assure sufficient bandwidth so that the 
tuner operates with satisfactorily low 
distortion at high modulation levels 
when signals of normal strength are 
received. Such alignment can probably 
best be performed by the so- called 
visual method, employing a sweep -sig- 
nal generator that produces the r.f. 
and i.f. frequencies encountered in FM, 
an oscilloscope, and a d.c. vacuum - 
tube voltmeter which can be adjusted 

to read zero at mid -scale. As indi- 
cated in texts, manufacturers' service 
notes, instrument manuals, and else- 
where, the alignment procedure in 
broad terms is as follows : 

1. With the FM generator properly 
connected to the tuner and set to pro- 
duce a swing of roughly 500 kc. about 
the i.f. frequency (usually 10.7 mc.), 
and with the scope properly connected 
for viewing the i.f. response curve, the 
i.f. transformers are adjusted so that 
the curve has maximum gain consis- 
tent with required bandwidth. 

2. With the FM signal fed to the 
i.f. stages, and the scope connected to 
the detector output, the detector trans- 
former is adjusted to give a symmetri- 
cal "S- curve," shown in Fig. 1. This 
alignment can be checked and touched 
up by feeding in an unmodulated i.f. 
signal, adjusting the primary for a 
maximum d.c. voltage reading at a 
designated test point, and adjusting 
the secondary for a zero voltage read- 
ing at another test point. 

3. An unmodulated r.f. signal is fed 
to the antenna, the oscillator is aligned 
for correspondence between the signal 
and the dial setting, and the r.f. and 
mixer stages are aligned for maximum 
gain as measured by the d.c. vacuum - 
tube voltmeter at a designated test 
point. 

4. A check of over -all performance 
is made by feeding to the antenna an 
r.f. signal with 500 kc. modulation and 
observing the symmetry of the S -curve 
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Fig. 1. "S" -curve produced by detector. 

Fig. 2. Circuit modification to permit 
external modulation of the FM generator 

produced on the scope, which is con- 
nected to the tuner output. 

The foregoing description of align- 
ment procedure leaves much unsaid, 
particularly if the objective is to align 
a tuner "to the hilt," extracting the best 
possible performance that its design 
permits. On the other hand, it is dif- 
ficult to present a detailed description 
of an alignment procedure that will fit 
all tuners. A suitable way out of th s 
dilemma is to present, in detail, the 
actual steps followed by the authors 
in aligning a typical high -quality FM 
tuner possessing a tuned r.f. stage, 
oscillator, mixer, two i.f. stages, two 
limiter stages, and a Foster -Seeley dis- 
criminator type of detector. The fol- 

lowing discussion will also indicate the 
alternative procedures that would be 
employed if a tuner with a ratio de- 
tector and no limiters were being 
aligned. 

Equipment Used 

The following instruments were 
used for alignment. 

1. Oscilloscope: The scope has a 
sensitivity of 10 millivolts for one inch 
deflection; a variable -phase 60 -cycle 
signal, covering a range of nearly 180 °, 
which can be fed to the horizontal 
amplifier; a ruled screen, with 10 
squares to the inch, which is neces- 
sary for easy and accurate alignment. 

2. FM signal generator: The modu- 
lation control knob is calibrated to in- 
dicate amount of frequency deviation. 
The instrument originally had no pro- 
vision for external modulation. Such 
provision was added by installing a 
normally closed phone jack, which al- 
lows an external voltage instead of 
the internal 60 -cycle voltage to be ap- 
plied to the FM modulator when a 
phone plug is inserted. This modifica- 
tion is shown in Fig. 2. 

3. V.T.V.M.: A necessary feature, 
found in most such instruments, is a 
control and dial calibration which per- 
mit setting the pointer so as to read 
zero volts at mid -scale. 

4. Intermodulation distortion test- 
er: This instrument employs the 
SMPTE method, which utilizes a low 
frequency and a' high frequency re- 
spectively in 4:1 ratio and measures 
the extent to which the low frequency 
and its harmonics modulate the high 
frequency. 

Prior to and during alignment, a 
number of precautions were observed 
in the use of the instruments: 

1. All instruments and the tuner 
were allowed to warm up for one hour 
before use. 

2. A 68 -ohm resistor was placed 
across the terminals of the FM gen- 
erator in order to match its impedance 
and thereby prevent uneven frequency 
response due to standing waves. 

3. A -.01 -pfd. isolating capacitor was 
placed between the FM generator and 
signal injection point. Similarly a 
100,000 -ohm isolating resistor was 

placed between the scope probe and 
test point; the scope already contains 
an isolating capacitor at the input. 

4. During alignment, the scope was 
continually checked, and adjusted if 
necessary, for vertical and horizontal 
drift. Accurate vertical and horizontal 
centering with reference to the scope's 
grid screen is important. Similarly, , 

the v.t.v.m. was periodically checked 
for drift from zero setting. 

5. In order to assure good linearity 
of response curves displayed on the 
scope, neither vertical nor horizontal 
deflection was allowed to exceed 3 
inches on the 5 -inch screen. 

6. During alignment, generator in- 
put to the tuner was kept low to avoid' 
possible overloading and because ac- 
curate alignment is most important 
for weak station signals. The amount 
of signal input used was just large 
enough to provide a scope trace fairly 
free of noise. On the other hand, an 
input level so low as to have a sub- 
stantial accompaniment of noise would 
not correspond to normal use of the 
tuner. 

I.F. Alignment 

To prevent the tuner oscillator from 
possibly affecting i.f. alignment, it was 
killed by carefully wedging a small 
screwdriver between the oscillator 
stator and the tuning capacitor frame. 
This shorted the high side of the oscil- 
lator coil to ground. The a.f.c. was 
turned off in accordance with the 
manufacturer's instructions. The gen- 
erator, tuned to 10.7 mc. and with 
sweep at 500 kc., was connected to the 
grid of the last i.f. tube. The scope, 
with its horizontal amplifier switched 
to the internal 60 -cycle phase shift 
circuit, was connected to the high side 
of the grid resistor of the first limiter, 
point A in Fig. 3. Gain of the scope 
was adjusted so that tuner noise, with 
no signal input, produced a deflection 
of about one -quarter inch, relatively 
small compared with a signal input 
sufficient to produce a deflection of 
about three inches on the scope. Fig. 
5 is a block diagram of the hookup. In 
the event that a tuner with a ratio 
detector and no limiters were being 
aligned, instead of one with a discrim- 

Fig. 3. The test points to be used in the alignment of an FM tuner. Refer to text for full discussion. 
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inator and limiters, the test points for 
viewing i.f. response would, in most 
cases, be as in Figs. 4A and 4B; or 
elsewhere, in accordance with tuner 
design and manufacturer's instruc- 
tions. As shown in Figs. 4A and 4B, it 
is necessary to disconnect the detector 
capacitor in order to see the i.f. curve 
on a scope. For alignment of the de- 
tector, the capacitor must be resol- 
dered. 

The hookup of Fig. 5 results in a 
more or less U- shaped frequency re- 
sponse curve appearing on the screen 
of the scope. The curve is inverted 
because the signal is negative -going at 
the test point grid, and the oscilloscope 
employed here is one that produced a 
downward deflection for negative -going 
signals. A phase difference between 
the generator's 60 -cycle modulating 
voltage and the scope's 60 -cycle sweep 
causes two traces to appear on the 
scope, one representing a sweep from 
the low end to the high end of the i.f. 
passband and the other a sweep in the 
reverse direction. The phase shift con- 
trol of the scope was therefore ad- 
justed so as to superimpose the two 
traces. (Some FM generators make 
their 60 -cycle modulating voltage 
available for connection to the scope.) 

The primary and secondary of the 
last i.f. transformer were then tuned 
to produce maximum output consistent 
with the so- called flat -top curve shown 
in Fig. 6. Most i.f. transformers used 
in FM tuners today are of the double - 
tuned, over -coupled type, Which pro- 
duce the curve of Fig. 6A when prop- 
erly adjusted. Occasionally, single - 
tuned transformers are used to pro- 
duce the simple curve of Fig. 6B. 
Either the curve in Fig. 6B is broad 
enough at the "top," really the bottom 
as seen on the scope, or the various 
i.f. stages are stagger -tuned to slightly 
different frequencies in order to 
achieve the necessary bandwidth, as 
shown in Fig. 7. 

Aligning the overcoupled transform- 
er is not oversimple, although the 
knack comes with practice. Due to 
overcoupling, the primary and sec- 
ondary affect each other's influence 
upon the i.f. response curve. There- 
fore, it is necessary to make a series 
of small alternate adjustments in or- 
der to obtain a flat -top curve with 
proper width and symmetry. The third 
(last) i.f. transformer of the tuner 
was aligned in this manner. In order 
to check whether the flat -top was 
broad enough, or possibly too broad, 
the generator sweep was reduced to 
75 kc. This left virtually only the flat- 
top showing on the scope, as should be 
the case. This is illustrated in Fig. 8. 
If bandwidth were excessive or insuf- 
ficient, the respective traces of Figs. 
9A and 9B would appear. In these in- 
stances, further attempts at alignment 
of the i.f. transformer may or may not 
give better results. If transformer 
coupling, "Q," or loading is incorrect, 
alignment is not the answer to the 
problem. 

With sweep width returned to 500 
kc. and strength reduced so as to 
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Fig. 4. Ratio detector test points for two typical commercial circuits. See text. 

maintain the same amount of scope de- 
flection, the generator was connected 
to the grid of the first i.f. tube. The 
scope remained at the first limiter 
grid resistor. The second i.f. trans- 
former was aligned in the same man- 
ner as the third, and the generator 
was then moved to the grid of the 
mixer tube to permit alignment of the 
first i.f. transformer. This completed 
the i.f. alignment. - 

After going through the procedure 
just described, sometimes it may be 
found that the shape of the over -all 
i.f. response curve, with signal fed to 
the mixer grid, can be brought nearer 
to the ideal contour of Fig. 6A by a 
slight touch up of the second or third 
i.f. transformer. In this event it is 
advisable to again check each indi- 
vidual stage for proper waveform, be- 
cause an over -all waveform with com- 
pensating errors is not apt to be as 
symmetrical as one based on correct 
alignment of each stage. 

It should be noted that in some 
tuners, as one moves from the last i.f. 
stage to the first, the flat -top curve of 
Fig. 6A may give way to the round 
top curve of Fig. 6B due to circuit 
loading. Adequate i.f. bandwidth can 
be maintained by keeping the top 
broad during alignment. With sweep 
reduced to 75 kc., the response curve 
which remains should be similar to 
that shown by the solid portion of 
Fig. 8. 

Detector Alignment 
Inasmuch as the detector has to be 

aligned to the i.f. frequency, care 
should be taken not to disturb the FM 
generator setting unless the generator 
frequency must be changed in order 
to center the i.f. curve on the screen 
of the scope. Centering the i.f. curve 
just prior to detector alignment is im- 
portant because it establishes this 
curve's center frequency, with respect 
to which the receiver's detector must 
be aligned. 

With sweep at 500 kc., the generator 
was left connected to the mixer grid. 
The scope was moved to the audio 
output jack, point B in Fig. 3. The 
primary and secondary of the detector 
transformer were alternately adjusted 
to produce the S -curve of Fig. 1, hav- 
ing the following characteristics as 
nearly as the eye could see : ac = ce; 
bf = dg; fg straight and of maximum 
length; and c passing through zero 
(center of scope). This provided a 
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Fig. 5. One recommended test equipment set- 
up suitable for the visual alignment of an 
FM tuner. Technique is discussed in text. 

Fig. 6. (A) An ideal overcoupled, i.e.. a 
"flat -top," i.f. response curve (shown in- 
verted) and (B) a single -tuned intermedi- 
ate frequency response curve (inverted). 
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Fig. 7. A stagger -tuned i.f. response curve. 

Fig. 8. An overcoupled intermediate fre. 
quency response curve at a deviation of 
75 kilocycles. The subject of overcoupling 
is fully discussed in article. See text. 
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Fig. 9. Examples of excessive (A) and 
insufficient (B) i.f. bandwidth. See text. 

preliminary alignment of the discrim- 
inator. 

The d.c. vacuum -tube voltmeter, set 
to read zero at mid -scale, was con- 
nected directly across the audio out- 
put of the discriminator, specifically 
between the two cathodes (points C 
and D in Fig. 3). If ratio detectors of 
the type shown in Figs. 4A and 4B 
were being aligned, the zero voltage 
test points would be as indicated in 
those diagrams. With the signal gen- 
erator connected to the converter grid 
and no sweep, the v.t.v.m. should read 
zero. The secondary of the discrim- 
inator was adjusted slightly to obtain 
this zero reading. With sweep re- 
stored at 500 kc., the primary was 
then touched up to assure maximum 
amplitude and linearity of portion fg 
of the S -curve (Fig. 1). Because of 
interaction between the primary and 
secondary, several alternate touch ups 
were required to simultaneously ob- 
tain zero voltage on the v.t.v.m. at 
zero sweep and a properly shaped 
S -curve at 500 kc. sweep. 

To insure optimum alignment of the 
detector, a further step may be neces- 
sary. It must be realized that the dual 
diodes used in the detector may not 
be perfectly matched; that the upper 
and lower halves of the detector sec- 
ondary may not be perfectly balanced; 
and that the human eye is not a per- 
fect instrument for judging linearity 
of the S- curve. Therefore, an inter - 
modulation analyzer was used to check 
IM distortion and, if necessary, touch 
up the alignment of the detector 
transformer. Although such touch -up 
has little or no effect at low modula- 
tion levels, it can considerably reduce 
distortion at levels approaching 100% 
modulation. 

Fig. 10 shows the hookup for check- 
ing IM distortion. Signals from the 
intermodulation tester were used to 
modulate the 10.7 mc. signal supplied 
by the generator to the mixer grid. 
Audio output from the tuner was con- 
nected to the IM meter for a distor- 
tion reading. With generator sweep 
set at 75 kc. for distortion measure- 
ments, the detector's primary and sec- 
ondary were touched up for minimum 
distortion. 

Here a caution is in order. The dis- 
tortion reading apparently drops when 
the primary is tuned away from the 
i.f. frequency, because the amount of 
signal fed to the meter is reduced. 
However, by keeping an eye on the 
portion of the S- -curve visible on the 
scope, detuning of the primary can be 
avoided. 

Adjustment of the primary affected 
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alignment of the secondary, so that 
the v.t.v.m. no longer read zero at re- 
duced sweep. Therefore the secondary 
was retuned for zero reading. This, 
in turn, required another slight ad- 
justment of the primary for minimum 
distortion. Several alternate adjust- 
ments of this type were required. 

Distortion at 75 kc. deviation was 
reduced to about 1 %, using a signal 
sufficient to produce substantial quiet- 
ing, freedom from noise, as seen on 
the scope. Distortion was then checked 
at two lower deviation levels, about 35 
kc. and 10 kc. sweep. In both instances 
distortion was well under 1 %, and de- 
tector alignment was considered com- 
plete. 

R. F. Alignment 
The oscillator was rendered oper- 

ative by removing the short between 
stator and ground. The generator, set 
at 105 mc., with 500 kc. sweep, was 
loosely coupled to the tuner by attach- 
ing it to a short insulated antenna 
lead. With the scope connected to the 
audio output, the tuner dial was 
turned until an S -curve appeared on 
the scope. However, the tuner dial 
pointer, which had first been correctly 
positioned, read 103 mc. instead of 105 
mc. This signified insufficient induc- 
tance in the oscillator coil or insuffi- 
cient capacitance in the oscillator ca- 
pacitor. The oscillator trimmer was 
tightened slightly, increasing its ca- 
pacitance, so that correct tuning took 
place at 105 mc. on the dial. Align- 
ment at the low end of the dial was 
postponed until alignment of the tuned 
r.f. and mixer circuits had been com- 
pleted. 

Using an unmodulated signal of 105 
mc. and with the tuner set at 105 mc., 
the trimmers of the tuned r.f. and 
mixer stages were adjusted for maxi- 
mum tuner output, using the v.t.v.m. 
to read negative voltage at the first 
limiter grid resistor, point A in Fig. 3 
(or at point A in Figs. 4A and 4B in 
the case of ratio detectors). The mixer 
tuned circuit sometimes loads the os- 
cillator somewhat, so that mixer 
alignment affects oscillator frequency. 
Therefore in aligning the mixer for 
maximum response, the tuning knob 
was at the same time rocked back and 
forth to assure that the oscillator fre- 
quency remained within the range 
necessary to tune in 105 mc. 

The dial Was re- checked for calibra- 
tion at 105 mc., and further slight ad- 
justment of the trimmer was found 
necessary. Then calibration was 
checked at the low end, where the dial 
read 89 mc. for a signal of 90 mc. Ad- 
justment was made by slightly squeez- 
ing the turns of the oscillator coil. 

Fig. 10. Test equipment setup for measur- 
ing the IM distortion of an FM tuner. 
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TOUT 

The high end of the dial was checked 
again and another slight adjustment 
made to the trimmer. A few more al- 
ternate adjustments of the coil for 
low end calibration and of the trim- 
mer for high end calibration resulted 
in satisfactory indication of station 
frequency across the dial. 

In the same manner as previously 
described, a test was made of IM dis- 
tortion in the entire tuner, including 
the r.f. section. It was found that 
maximum distortion at normal signal 
strength remained about 1 %, and the 
entire alignment was considered com- 
plete. 

Summary 
There are faster ways than that de- 

scribed for aligning an FM tuner. For 
example, one rapid method of i.f. and 
detector alignment relies entirely on 
the S- curve. An i.f. signal with about 
500 kc. swing is injected between the 
last i.f. stage and the detector, and 
the detector transformer is aligned for 
a symmetrical S- curve. The signal is 
then moved back one stage at a time, 
each stage being aligned so as to max- 
imize amplitude and symmetry of the 
S- curve. However, such a procedure 
does not assure the optimum compro- 
mise between high gain and low dis- 
tortion. Often only painstaking pro- 
cedures of the sort previously de- 
scribed can enable an FM tuner to 
yield its full potential for pleasurable 
sound. In this way, IM distortion as 
great as 15 or 20% at high modulation 
levels can be greatly reduced to 1% or 
less if tuner design permits. Not 
that careful alignment is sufficient to 
make a high- fidelity performer out of 
any tuner whatsoever, but it can ef- 
fect a substantial improvement in per- 
formance. 

For many owners of tape recorders, 
the FM tuner is an important source 
of program material. In such use it is 
all the more necessary that distortion 
be kept at a minimum. Although 
tuner distortion and recorder distor- 
tion may individually be below the 
threshold of discernibility, the two 
combined can be great enough to be 
objectionable. 

The well -aligned FM tuner sounds 
clean, assuming that what comes over 
the air is of good quality. Sour pro- 
gram material transmitted by the sta- 
tion cannot sweeten in the tuner. 
However, when live broadcasts or re- 
cordings free from distortion are de- 
livered intact by a good tuner, even 
the most modest of respectable ampli- 
fier and speaker systems can provide 
captivating sound. 

An FM tuner gives evidence of cor- 
rect alignment not only by quality of 
sound but also by ease of operation. 
For tuners lacking a.f.c., or with a.f.c. 
shut off, tuning is less critical. Given 
a well- designed and properly aligned 
tuner, stations virtually float in and 
out as one dials through the FM band. 

REFERENCE 
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Applicant's first step is to complete a brief, introductory resumé. 

WITH THE accelerated pace of scien- 
tific and engineering progress in all 
types of industry today, more and 

more companies are seeking ways to 
upgrade technicians into jobs for which 
an engineering degree might have been 
considered essential in the past. The 
results : companies make better use of 
expensive engineering talent; the en- 
gineers use their abilities to a fuller 
degree; and technicians are finding 
ever -widening opportunities for further 
advancement and greater achievement. 

IBM is deeply involved in these sci- 
entific advances, not only in the de- 
velopment and production of our own 
products, but also in the application of 
these products to scientific develop- 
ments in other fields. Our company is 
experiencing a tremendous surge of 
growth, and our long -range program is 
constantly increasing in size and scope. 

To meet current needs and insure 
successful continuation of this pro- 
gram, we offer technicians a variety of 
opportunities. As we must invest thou- 
sands of dollars in the men we select, 
we make every effort to recruit those 
who have the prerequisites to help 

The Men 
We Hire 

By W. R. GRAVES 
Director of Recruiting 

International Business Machines Corporation 

Frank discussion of the nontechnical 
qualifications sought by a leading 
firm offering careers in electronics. 

them grow with their organization. 
Let us consider the case of a young 

man who has read an IBM advertise- 
ment for, say, "Computer Units Field 
Engineers," and decided that he would 
like to apply. In this job, he will be- 
come a member of a team responsible 
for maintaining a "SAGE" computer, a 

EDITOR'S Novz : Prospective applicants for 
positions in the many expanding areas of 
electronics, after having appraised their 
technical qualifications in terms of the 
openings available (see pages 40 and 51), 
still ask, "Am I the kind of man they 
want for the job? What personal traits 
are considered desirable?" To get the 
answers, we have gone to the other side 
of the personnel interviewer's desk. The 
recruiting director of one of the large 
firms sponsoring an active program for 
enrolling personnel on all levels of tech - 
nical competence presents the employer's 
objectives frankly and authoritatively. 

key unit in our nation's air defense net- 
work. 

This man's formal educational back- 
ground may be two years of technical 
school, or equivalent experience. Many 
of the young men we hire have gained 
the necessary knowledge as radar op- 
erators or electronic technicians in one 
of the armed services, or even through 

John S. Renfro (right), of IBM's Recruitment Office, reviews 
an applicant's resumé in the first stage of the interview. 

September, 1957 

experience as amateur radio operators. 
Beyond this, we are looking for atti- 

tudes and personal qualities that are 
also important factors in our decision 
to hire a man. These characteristics 
might well be grouped under five major 
headings : Maturity; Attitude; Initia- 
tive; Leadership; and Manner and Ap- 
pearance. 

We want stable, responsible men, 
who know their own occupational goals 
and are able to discern whether the 
prospective IBM job fits in with those 
goals. While we offer a wide variety of 
benefits, we believe that the man with 
the greatest potential for us is one who 
recognizes the importance of long -term 
prospects, and is interested in these as 
well as a good starting salary. We 
want men who will stay with us and 
develop with the company. 

Among other important determining 
factors is this : has the applicant, in his 
school life, previous work experience, 
and other activities, demonstrated the 
ability to work well with other people? 
Many of our technicians work in teams, 
and cooperative attitudes are just as 

(Continued on page 132) 

Francis Gleason, Jr. (right), of IBM's Recruitment Staff, ex- 
plains the various opportunities available to an applicant. 
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N 

everybody's 

doing it! 

Motion picture and TV personality, Jackie Coogan, looks on with 
unbelieving interest as his 14- year -old son, Anthony, prepares to 

assemble his latest Heathkit, a hi -fi FM tuner. The Coogans have 
found out about the fun and savings of building their own electronic 

equipment the Heathkit way ... so why don't you? 

TO '2 TOP' 

You'll get plenty of these detailed pictorial diagrams 
in your Heathkit construction manual to show where each 

and every wire and part is to be placed. Everything you 
do is spelled out in pictures so you can't go wrong. 

That's what makes it such fun! 

and here's why... 
1. You get higher quality at lower cost by 
dealing direct, and by doing your own 
assembly. 

2. You receive personal, friendly, service (be- 
fore and after sale) for complete satisfaction. 

3. You benefit from the latest in engineering 
designs because of our concentration on 
kit -form equipment only. 

4. You may depend on performance as ad- 
vertised- backed by Heath's world -wide 
reputation for quality. 

5. You can take a full year to pay with the 
HEATH EASY TIME PAYMENT PLAN. 

eathkits° 
B y D A Y S T R O M 

. .fun to build 

and a thrill to own! 

(V) Connect a 22 KO resistor (red- red -orange) 
from socket Cl (NS) to ground log C9 (NS). 

I See Figure 8. 
(V) Connect a .005 pfd disc capacitor from 

socket C4 (NS) to IF transformer Q4 (NS). 

( ) Bend socket lug C5 and IF transformer lug 
Q3 toward each other until they make con- 
tact and overlap slightly. Solder the con- 
necting securely. (1). 

( ) Install a .005 pfd capacitor from socket 
(NS) to ground lug C9 (NS). Dress ti' 
acitor close to chassis, under P-. 

'apacitor previously insta''- 

Read the step ... perform the operation ... and 
check it off -it's just that simple. These plainly - 
worded, easy -to- follow, steps are combined with 

pictorial diagrams to take you through every phase of 
assembly. Let our experience be your teacher! 
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TIME PAYMENTS... 
The Heath Time Payment Plan was designed for 
your convenience. Now, you can order the kits of 
your choice, and pay for them in small monthly 
installments. Write for full details. 

HEATHKIT EXTRA PERFORMANCE 
70 -WATT AMPLIFIER KIT 
For really high performance, with plenty of reserve power, 
the W -6M is a natural. The full 70 -watts output will seldom, 
if ever, be required. However, this reserve insures dis- 
tortion -less sound on power peaks: The W -6M will loaf along 
at normal listening levels and yet is always ready to extend 
itself when program material demands it, without the least 
amount of strain. The output circuit employs 6550 tubes with 
a special- design Peerless output transformer for maximum 
stability at all power levels. A quick- change plug selects 
4, 8 and 16 ohms or 70 -volt output and the correct feedback 
resistance. A variable damping control is also provided for 
optimum performance with any speaker system. Extremely 
good power supply regulation is possible through the use of 
a heavy -duty transformer along with silicon -diode rectifiers, 
Which are noted fo,their very long life, and yet are smaller 
than a house fuse. Frequency response at 1 watt is t1 db 
from 5 cps to 80 kc with controlled hf rolloff above 100 kc. At 
70 watts output harmonic distortion is below 2 %,20 to 20,000 
cps and IM distortion below 1 %, 60 and 6,000 cps. Hum and 
noise 88 db below full output. In addition to high perform- 
ance, its fine appearance makes it a pleasure to display in 
your living room. Proper layout of chassis insures ease of 
assembly by eliminating those cramped *and difficult places 
to get at. Clear instructions -and top -quality components. 
Get started now and make this amplifier the heart of your 
hi -fi system. Shipped express only. Shpg. 
Wt. 50 lbs. MODEL W-6M 

MODEL W -6: Consists of W -6M kit, plus WA- 
P2 preamplifier. Express only. Shpg. Wt. 59 
lbs. $129.70 

$10995 

HEATHKIT HIGH FIDELITY FM TUNER KIT 
This tuner can bring you a rich store of FM programming, 
your least expensive source of high fidelity material. It 
covers the complete FM band from 88 to 108 mc. Stabilized, 
temperature- compensated oscillator assures negligible 
drift after initial warmup. Features broad banded circuits for 
full fidelity, and better than 10 uy sensitivity for 20 db of 
quieting, to pull in stations with clarity and full volume. 
Employs a high gain, cascode RF amplifier, and has AGC. 
A ratio detector provides high- efficiency demodulation 
without sacrificing hi -fi performance. IF and ratio trans- 
formers are prealigned, as is the front end 
tuning unit. Special alignment equipment is 
not necessary. Edge -lighted glass dial for 
easy tuning. Here is FM for your home at a 
price you can afford. Shpg. Wt. 8 lbs. 

MODEL FM -3A 

$2595 
(with cabinet) 

HEATHKIT BROADBAND AM TUNER KIT 
This AM tuner was designed especially for high fidelity 
applications. It incorporates a special detector using crystal 
diodes, and the IF circuits feature broad band -width, to 
insure low signal distortion. Audio response is db from 
20 cps to 9 kc, with 5 db of preemphasis at 10 kc to com- 
pensate for station rolloff. Sensitivity and selectivity are 
excellent, and tuner covers complete broadcast band from 

550 to 1600 kc. Quiet performance is assured by 6 db signal - 
to -noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate 
the need for special alignment equipment. 
AVC, two outputs, two antenna inputs, and 
built -in power supply. Edge- lighted glass 
slide -rule dial for easy tuning. Your "best 
buy" in an AM tuner. Shpg. Wt. 8 lbs. 

Incorporates 

MODEL BC-1A 

$2595 

(with cabinet) 

HEATHKIT MASTER CONTROL 
PREAMPLIFIER KIT 
Designed for use with any of the Williamson -type amplifiers, 
the WA -P2 has five switch- selected inputs, each having its 
own level control to eliminate blasting or fading while 
switching through the various inputs, plus a tape recorder 
output. A hum control allows setting for minimum hum level. 
Frequency response is within 1% db from 15 to 35,000 cps. 
Equalization provided for LP, RIAA, AES, and early 78's. 
Separate bass and treble controls. Low im- 
pedance cathode follower output circuit. All 
components were specially selected for their 
high quality. Includes many features which 
will eventually be desired. Shpg. Wt. 7 lbs. 

MODEL WA -P2 

$975 
(with cabinet) 

An amplifier 
you will be 
proud to own 

70 -WATT 
AMPLIFIER 

Selects and 
controls sound 
to your taste 

PREAMPLIFIER 
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SINGLE -CHASSIS 
20 -WATT AMPLIFIER 

Hi -Fi equipment 
for your listening 

pleasure! 

ADVANCED -DESIGN 
25 -WATT AMPLIFIER 

Top performance 
in its 

power class! 
DUAL- CHASSIS 

20 -WATT AMPLIFIER 

GENERAL -PURPOSE 
20 -WATT AMPLIFIER 

HEATHKIT ADVANCED -DESIGN 25 -WATT HIGH 
FIDELITY AMPLIFIER KIT 

Designed especially to satisfy critical audio requirements, 
the W -5M incorporates the extra features needed to com- 
pliment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of t1 db from 5 to 160,000 cps at 1 watt, and 
harmonic distortion is less than 1% at 25 watts, with IM 

distortion less than 1% at 20 watts. Hum and noise are a full 
99 db below rated output, assuring quiet, hum -free opera- 
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit 
features include the "tweeter saver ", and the "bas -bal" 
balancing circuit, requiring only a voltmeter for indication. 
Years of reliable service are guaranteed through the use of 
conservatively rated, high quality components. KT66 tubes 
and Peerless output transformer are typical. Shipped ex- 
press only. Shpg. Wt. 31 lbs. 

MODEL W -5M 
MODEL W-5: Consists of W -5M kit above 
plus model WA -P2 preamplifier. Express only. 
Shpg. Wt. 38 lbs. $79,50 

HEATHKIT DUAL -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 

$59.5 

The model W3 -AM is a Williamson -type amplifier built on 
two separate chassis. The power supply is on one chassis, 
and the amplifier stages are on the other chassis. Using 
two separate chassis provides additional flexibility in instal- 
lation. Features include the famous acrosound model TO -300 
" ultralinear" output transformer and 5881 tubes for broad 
frequency response, low distortion, and low hum level. The 
result is exceptionally fine. overall tone quality. Frequency 
response is t1 db from 6 cps to 150 kc at 1 watt. Harmonic 
distortion is less than 1% and IM distortion is less than 1.3% 
at 20 watts. Hum and noise are 88 db below 20 watts. De- 
signed to match the speaker system of your choice, with 
taps for 4, 8 or 16 ohms impedance. A very popular high 
fidelity unit employing top quality components throughout. 
Shipped express only. Shpg. Wt. 29 lbs. 

MODEL W -3A: Consists of W -3AM kit above 
MODEL W -3AM 

plus model WA -P2 preamplifier. Express 
$4975 only. Shpg. Wt. 37 lbs. $69.50 
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HEATHKIT SINGLE -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 

The model W4 -AM Williamson -type amplifier will amaze 
you with its outstanding performançe. A true Williamson 
circuit, featuring extended frequency response, low dis- 
tortion, and low hum levels, this amplifier can provide you 
with many hours of listening enjoyment with only a mini- 
mum investment compared to other units on the market. 
5881 tubes and a special Chicago- standard output trans- 
former are employed to give you full fidelity at minimum 
cost. Frequency response extending from 10 cps to 100 kc 
within t1 db at 1 watt assures you of full coverage of the 
au4 range, and clean clear sound amplification takes 
place in circuits that hold harmonic distortion at 1.5% and 
IM distortion below 2.7% at full 20 watt output. Hum and 
noise are 95 db below full output. Taps on the output trans- 
former are at 4, 8 or 16 ohms. Shipped express only. Shpg. 
Wt. 28 lbs. 

MODEL W -4A: Consists of W -4AM kit above, 
plus model WA -P2 preamplifier. Express only. $3975 
Shpg. Wt. 35 Ibs. $59.50. 

MODEL W4 -AM 

Heathkits. 
B y D A Y S T R O M 

bring you the lasting satisfaction 
of personal accomplishment 

HEATHKIT GENERAL -PURPOSE 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 
The model A -9C will provide you with high quality sound 
at low cost. Features a built -in preamplifier with four sepa- 
rate inputs, and individual volume, bass and treble controls. 
Frequency response covers 20 to 20,000 cps within t1 db. 
Total harmonic distortion is less than 1% at 3 db below 
rated output. Push -pull 6L6 tubes are used, with output 
transformer tapped at 4, 8, 16 and 500 ohms. A true hi -fi unit 
using high -quality components throughout, 
including heavy -duty "potted" transformers. 
Shpg. Wt. 23 lbs. 

MODEL A -9C 

$355° 
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HEATHKIT "BASIC RANGE'S 
HI -FI SPEAKER SYSTEM KIT 
The extremely popular Heathkit model SS -1 Speaker System 
provides amazing high fidelity performance for its size. 
Features two high -quality Jensen speakers, an 8" mid -range 
woofer and compression -type tweeter with flared horn. 
Covers from 50 to 12,000 CPS within t5 db, in a special - 
design ducted -port, bass reflex enclosure. Impedance is 
16 ohms. Cabinet measures 11%" H x 23" W x 11 %" D. Con- 
structed of veneer -surfaced plywood, %" 
thick, suitable for light or dark finish, All wood 
parts are precut and predrilled for easy, 
quick assembly. Shpg. Wt. 30 lbs. 

MODEL SS -1 

$3995 

HEATHKIT "RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM KIT 
Extends the range of the SS -1 to t5 db from 35 to 16,000 
CPS. Uses 15" woofer and super- tweeter both by Jensen. 
Kit includes crossover circuit. Impedance is 16 ohms and 
power rating is 35 watts. Measures 29" H x 

MODEL SS -ID 
23" W x 17%" D. Constructed of veneer -sur- 
faced plywood %" thick. Easy to build! Shpg. $9995 
Wt. 80 lbs. 

Heathkits... 
B y D A Y S T R O M 

let you save up to 1/2 

or more on all types 
of electronic equipment. 

HEATHKIT SINE- SQUARE GENERATOR 
The new AG -10 provides high quality, sine and square 
waves over a wide range, for countless applications. Some 
of these are; radio and TV repair work, checking scope per- 
formance, as a variable trigger source for telemetering and 
pulse work, and checking audio, video and hi -fi amplifier 
response, Frequency response is t1.5 db from 20 CPS to 1 

MC on both sine and square waves, with less than .25% sine 
wave distortion, 20 to 20,000 CPS. Sine wave output imped- 
ance 600 ohms, square wave output impedance 50 ohms, 
(except on 10v ranges). Square wave rise time less than .15 
usec, Five -position band switch -continuously variable 
tuning -shielded oscillator circuit -separate step and vari- 
able output attenuators in ranges of 10, 1, and .1 volts for 
both sine and square wave, with extra range of .01 volt on 
sine wave. Both sine and square wave can be used at the 
same time without affecting either wave 
form, Power supply uses silicon -diode rec- 
tifiers. Shpg. Wt. 12 lbs. 

MODEL AG -10 

$4995 

HEATHKIT AUDIO ANALYZER KIT 
The AA -1 is actually three instruments in one compact 
package. It combines the functions of an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer. Input 
and output terminals are combined, and high and low fre- 
quency oscillators are built in. VTVM ranges are 0 -.01, .03, 
.1, .3, 1, 3, 10, 30, 100 and 300 volts (RMS). Wattmeter ranges 
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w. 
IM scales are 1 %, 3 %, 10 %, 30% and 100 %. 
Provides internal load resistors of 4, 8, 16 or 
600 ohms. A tremendous dollar value. Shpg. 
Wt. 13 lbs. 

MODEL AA -1 

$4995 

HEATHKIT "LEGATO" 
HIGH FIDELITY SPEAKER SYSTEM KIT 
The quality of the Legato, in terms of the engineering that 
went into the initial design, and in terms of the materials 
used in its construction, is matched in only the most ex- 
pensive speaker systems available today. The listening 
experience it provides approaches the ultimate in esthetic 
satisfaction. Two 15" theater -type Altec Lansing speakers 
cover 25 to 500 CPS, and an Altec Lansing high- frequency 
driver with sectoral horn covers 500 to 20,000 CPS. A precise 
amount of phase shift in the crossover network brings the 
high frequency channel into phase with the low frequency 
channel to eliminate peaks or valleys at the crossover point, 
by equalizing the acoustical centers of the speakers. The 
enclosure is a modified infinite baffle type, especially de- 
signed for these speakers. Cabinet is constructed of veneer - 
surfaced plywood, %" thick, precut and predrilled for easy 
assembly. Frequency response 25 to 20,000 CPS. Power 
rating, 50 watts program material. Impedance is 16 ohms. 
Cabinet dimensions 41" L x 22'/," D x 34" H. 

Choice of two beautiful cabinets. Model 
HH -1 -C in imported white birch for light fin- 
ishes, and HH -1 -CM in African mahogany for 
dark finishes. Shpg. Wt. 195 lbs. 

MODEL HH -1 -C 

MODEL H11-1 -CM 

$3250° 
EACH 

"BASIC RANGE" HI -FI 
SPEAKER SYSTEM 

Superlative 
sound reproduction 
through the speaker 
system of your choice 

"RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM 

SINE -SQUARE 
GENERATOR 

AUDIO 
ANALYZER 

Sine and square 
waves for countless 

applications. 
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Audio 
equipment 
for your 
hi -fi testing 

GENERAL PURPOSE" 
SCOPE 

AUDIO GENERATOR 
AUDIO WATTMETER 

HARMONIC 
DISTORTION METER 

HEATHKIT "GENERAL PURPOSE" 5" 
OSCILLOSCOPE KIT 
The model 0M -2 Oscilloscope is especially popular with 
part -time service technicians, students, and high fidelity 
enthusiasts. It features good vdrtical frequency response 
t3 db from 4 cps to over 1.2 mc. A full five -inch crt, and 
sweep generator operation from 20 cps to over 150 kc.Sta- 
bility is excellent and calibrated grid screen allows precise 
signal observation. Extra features include external or in- 
ternal sweep and sync, 1 -volt peak -to -peak calibrating 
reference, 3- position step- attenuated input, adjustable spot 
shape control, push -pull horizontal and vertical amplifiers, 
and modern etched -metal circuits. Easy to build and a 

pleasure to use. Ideal for use with other audio MODEL 0M -2 

equipment for checking amplifiers. Shpg. 
Wt. 21 lbs. $425° 

HEATHKIT AUDIO WATTMETER KIT 
The AW -1 Audio Wattmeter can be used in any application 
where audio power output is to be measured. Non -inductive 
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped- 
ance. Five power ranges cover 0 -5 mw, 50 mw, 500 mw, 5 w, 
and 50 w full scale. Five switch -selected db ranges cover 
-10 db to +30 db. All indications are read directly on a 
large 4X" 200 microampere meter. Frequency response is 

82 

t1 db from 10 cps to 250 kc. Precision type multiplier re- 

sistors used for high accuracy, and crystal diode bridge for 
wide -range frequency response. This meter is used in many. 
recording studios and broadcast stations as a monitor as 

well as servicing. Afine meter to help supply 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 lbs. 

MODEL AW -1 

$2950 

HEATHKIT AUDIO SIGNAL GENERATOR KIT 
The model AG -9A is "made to order" for high fidelity ap- 
plications, and provides quick and accurate selection of 
low- distortion signals throughout the audio range. Three 
rotary switches select two significant figures and a multiplier 
to determine audio frequency. Incorporates 'step -type and a 

continuously variable output attenuator. Output indicated 
on large 4%" panel meter, calibrated in volts and db. Atten- 
uator system operates in 10 db steps, corresponding to 
meter calibration, in ranges of 0 -.003, .01, .03, .1, .3, 1,3 and 
10 volts RMS. "Load" switch permits use of built -in 600 - 

ohm load, or external load of different impedance. Output 
and frequency indicators accurate to within t5 %. Distor- 
tion less than .1 of 1% between 20 and 20,000 MODEL AG -9A 

cps. Total range is 10 cps to 100 kc. Shpg. 
wt. 8 lbs. $345° 

s 

HEATHKIT HARMONIC DISTORTION METER KIT 
All sounds consist of dominant tones plus harmonics (over- 
tones). These harmonics enrich the quality and brightness 
of the music. However, additional harmonics which originate 
in the audio equipment, represent distortion. Used with an 
audio signal generator, the HD -1 will accurately measure 
this harmonic distortion at any or all frequencies between 
20 and 20,000 cps. Distortion is read directly on the panel 
meter in ranges of 0 -1, 3, 10, 30 and 100% full scale. Voltage 
ranges of 0 -1, 3, 10 and 30 volts are provided for the initial 
reference settings. Signal -to -noise ratio measurements are 
also permitted through the use of a separate meter scale 
calibrated in db. High quality components insure years of 
outstanding performance. Full instructions MODEL HD -1 

are provided. Shpg. Wt. 13 lbs. 
$4950 

Heathkîts... 
B y D A Y S T R O M 

are well known for 
their high quality 
and reliability. 

HEATHKIT AUDIO VTVM KIT 
This new and improved AC Vacuum Tube Voltmeter is 
designed especially for audio measurements and low -level 
AC measurements in power supply filters, etc. Employs 
an entirely new circuit featuring a cascode amplifier with 
cathode -follower isolation between the input and the am- 
plifier, and,- between the output stage and the preceding 
stages. It emphasizes stability, broad frequency response, 
and sensitivity. Frequency response is essentially flat from 
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps. 
AC (RMS) voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 

100 and 300 volts. Db ranges cover -52 db to +52 db. 
Features large 4%" 200 microampere meter, with increased 
damping in meter circuit for stability in low frequency tests. 
1% precision resistors employed for maximum 
accuracy. Stable, reliable performance in all 
applications. Shpg. Wt. 5 lbs. 

MODEL AV -3 

$2995 
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HEATHKIT COLOR BAR AND DOT GENERATOR 
The CD -1 combines the two basic color service instru- 
ments, a Color Bar Generator and White Dot Generator in 
one versatile portable unit, which has crystal -controlled 
accuracy - and stability (no external sync lead required). 
Produces white -dots, cross hatch, horizontal and vertical 
bars, 10 vertical color bars, and a new shading bar pattern 
for screen and background adjustments. Variable RF out- 
put on any channel from 2 to 6. Positive or negative video 
output, variable from 0 to 10 volts peak -to -peak. Crystal con- 
trolled sound carrier with off -on switch. Voltage regulated 
power supply using long -life silicon rectifiers. 
Gain knowledge of a new and profitable field 
by constructing this kit. Shpg. Wt. 12 lbs. 

MODEL CD -1 

$5995 

Heathkits... 
B y D A Y S T R O M 

are guaranteed to 
meet or exceed 
advertised specifications 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This fine TV alignment generator offers stability and flexi- 
bility difficult to obtain even in instruments costing several 
times this low Heathkit price. It covers 3.6 mc to 220 mc in 

four bands. Sweep deviation is controllable from 0 to 42 mc. 
The all- electronic sweep circuit insures stability. Crystal 
marker and variable marker oscillators are built in. Crystal 
(included with kit) provides output at 4.5 mc and multiples 
thereof. Variable marker provides output from 19 to 60 mc 
on fundamentals and from 57 to 180 mc on harmonics. 
Effective two -way blanking to eliminate re- 
turn trace. Phasing control. Kit is complete, 
including three output cables. Shpg. Wt. 
16 lbs. 

MODEL TS -4A 

$495° 

HEATHKIT "EXTRA DUTY" 5" 
OSCILLOSCOPE KIT 
This fine oscilloscope compares favorably to other scopes 
costing twice its price. It contains the extra performance 
so necessary for monochrome and color -TV servicing. 
Features push -pull horizontal and vertical output amplifiers, 
a 5UPI CRT, built in peak -to -peak calibration source, a fully 
compensated 3- position step -type input attenuator, retrace 
blanking, phasing control, and provision for Z -axis modula- 
tion. Vertical amplifier frequency response is within +1.5 
and -5 db from 3 CPS to 5 MC. Response at 3.58 MC down 
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep 
generator covers 20 CPS to 500 kc in five steps, five times 
the usual sweep obtained in other scopes through the use 
of the patented Heath sweep circuit. Etched -metal circuit 
boards reduce assembly time and minimize errors in as- 
sembly, and more importantly, permit a level 
of circuit stability never before achieved in 
an oscilloscope of this type. Shpg. Wt. 21 lbs. 

MODEL 0 -11 

$695° 

HEATHKIT ELECTRONIC SWITCH KIT 
A valuable accessory for any oscilloscope owner. It allows 
simultaneous oscilloscope observation of two signals by 
producing both signals, alternately, at its output. Four 
switching rates. Provides gain for input signals. Frequency 
response t1 db, 0 to 100 kc. A sync output is provided to 
control and stabilize scope sweep. Ideal for 
observing input and output of amplifiers 
simultaneously. Shpg. Wt. 8 lbs. 

MODEL S -3 

$2195 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This unit is an excellent companion for your oscilloscope. 
Used as a source of calibrating voltage, it produces near - 
perfect square wave signals of known amplitude. Precision 
1% attenuator resistors insure accurate output amplitude, 
and multivibrator circuit guarantees good sharp square 
waves. Output frequency is approximately 1000 CPS. Fixed 
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0, 

3.0, 10, 30 and 100 volts peak -to -peak. Allows 
measurment of unknown signal amplitude by 
comparing it to the known output of the VC -3 

on oscilloscope. Shpg. Wt. 4 lbs. 

MODEL VC -3 

$125° 

Functional 
styling with 

clean uncluttered 
look 

COLOR BAR AND 
DOT GENERATOR 

TV ALIGNMENT 
GENERATOR 

ELECTRONIC 
SWITCH VOLTAGE 

CALIBRATOR 
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HEATHKIT TUBE CHECKER KIT 
Eliminate guesswork, and save time in servicing or ex- 

perimenting. The TC -2 tests tubes for shorted elements, 
open elements, filament continuity, and operating quality 

on the basis of total emission. It tests all tube types en- 

countered in radio and TV service work. Sockets are pro- 

vided for 4, 5, 6 and 7 -pin, octal, and loctal tubes, 7 and 9 

pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 4%" meter with multi- 
color "good -bad" scale. Illuminated roll chart with all test 

data built in. Switch selection of 14 different filament volt- 

ages from .75 to 117 volts. Color -coded cable harness allows 

neat professional wiring and simplifies con- 

struction. Very easy to build, even for a be- 

ginner. Shpg. Wt. 12 lbs. 

MODEL TC -2 

S2950 

HEATHKIT HANDITESTER KIT 
The small size and rugged construction of this tester makes 

it perfect for any portable application. The combination 
function -range switch simplifies operations. Measures AC 

or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct 
current ranges are 0 -10 ma and 0-100 ma. Ohmmeter ranges 
are 0-3000 (30 ohm center scale) and 0- 300,000 (3000 ohm 

center scale). Very popular with home experimenters, elec- 

tricians, and appliance repairmen. Slips 
easily into your tool box, glove compartment, 
coat pocket, or desk drawer. Shpg. Wt. 3 lbs. 

MODEL M -1 

$1450 

HEATHKIT PICTURE TUBE CHECKER KIT 
The CC -1 can be taken with you on service calls so that you 

can clearly demonstrate the quality of a customer's picture 
tube in his own home. Tubes can be tested without remov- 

ing them from the receiver or cartons if desired. Checks 

cathode emission, beam current, shorted elements, and 

leakage between elements in electromagnetic picture tube 
types. Self- contained power supply, and large 4%" meter. 

CRT condition indicated on "good -bad" scale. Relative 

condition of tubes fluorescent coating is shown in "shadow - 
graph" test. Permanent test cable with CRT socket and 

anode connector. No tubes to burn out, de- MODEL CC -1 

signed to last a lifetime. Luggage -type port- 
able case. Shpg. Wt. 10 lbs. $22? 

HEATHKIT ETCHED -CIRCUIT VTVM KIT 
This multi -purpose VTVM is the world's largest selling in 
strumentof itstype -and is especially popular in laboratories, 

service shops, home workshops and schools. It employs a 

large 4'Z" panel meter, precision 1% resistors, etched metal 

circuit board, and many other "extras" to insure top quality 

and top performance. It's easy to build, and you may rely 

on its accuracy and dependability. The V7 -A will measure 

AC (RMS) and DC voltages in ranges of 0.1.5, 5, 15, 50, 150, 

500 and 1500. It measures peak -to -peak AC voltage in ranges 

of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges 

provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k, 

X 100k, and X 1 megohm. Center -scale resistance readings 

are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms. 

A db scale is also provided. The precision MODEL V7 -A 

and quality of this VTVM cannot be dup- 

licated at this price. Shpg. Wt. 7 -lbs. 

Heathkits. 
B y D A Y S T R O M 

$2450 

let you fill your exact needs 
from a wide variety 
of instruments 

HEATHKIT 20,000 OHMS /VOLT VOM KIT 
This fine instrument provides a total of 25 meter ranges 

on its two -color scale. It employes a 50 ua 4%" meter, and 

features 1% precision multiplier resistors. Requires no 

external power. Ideal for portable applications. Sensitivity 
is 20,000 ohms - per -volt DC and 5000 ohms -per -volt AC. 

Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and 5000 

volts, AC and DC. Measures direct current in ranges of 

0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul- 
tipliers are X 1, X 100 and X 10,000, with center -scale read- 

ings of 15, 1500 and 150,000 ohms. Covers 
-10 db to +65 db. Easy to build and fun to 
use. Attractive bakelite case with plastic 
carrying handle. Shpg. Wt. 6 lbs. 

MODEL MM -1 

$2950 

Priced low 
to fit your 

budget 

HANDITESTER PICTURE TUBE 
CHECKER 

High quality 
test gear you 

will be 
proud to own 

ETCHED 
CIRCUIT VTVM 

20,000 

OHMS /VOLT VOM 
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HEATHKIT RF SIGNAL GENERATOR KIT 
Even a beginner can build this prealigned signal generator, 
designed especially for use in service work. Produces RF 

signals from 160 kc to 110 me on fundamentals in five bands. 
Covers 110 me to 220 me on calibrated harmonics. Low im- 

pedance RF output in excess of 100,000 microvolts, is con- 

trollable with a step -type and continuously variable atten- 
uator. Selection of unmodulated RF, modulated RF, or 

audio at 400 CPS. Ideal for fast and easy alignment of radio 
receivers, and finds application in FM and TV work as well. 
Thousands of these units are in use in service shops all 

over the country. Easy to build and a real 

time saver, even for the part -time service 
technician or hobbyist. Shpg. Wt. 8 lbs. 

MODEL SG -8 

$1950 

HEATHKIT LABORATORY RF GENERATOR KIT 
Tackle all kinds of laboratory alignment jobs with confidence 
by employing the LG -1. It features voltage -regulated B+, 
double shielding of oscillator circuits, copper -plated chassis, 
variable modulation level, metered output, and many other 
"extras" for critical alignment work. Generates RF signals 
from 100 kc to 30 me on fundamentals in five bands. Meter 
reads RF output in microvolts or modulation level in per- 

centage. RF output available up to 100,000 microvolts, con- 
trolled by a fixed -step and a variable attenuator. Provision 
for external modulation where necessary. Buy and use this 
high -quality RF signal generator that may be MODEL LG -1 

depended upon for stability and accuracy. 
Shpg. Wt. 16 lbs. $4895 

HEATHKIT DIRECT -READING CAPACITY 
METER KIT 
Here's a fast, simple capacity meter. A capacitor to be 

checked is merely connected to the terminals, the proper 
range selected, and the value read directly on the large 
4%" panel meter calibrated in mmf and mfd. 
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd, 
.1 mfd full scale. Not affected by hand ca- 

pacity. Shpg. Wt. 7 lbs. 

MODEL CM -1 

$2950 

Heathkîts... 
B y D A Y S T R O M 

are educational 
as well as functional 

HEATHKIT "IN- CIRCUIT" CAPACI- TESTER KIT 
With the CT -1 it is no longer necessary to disconnect one 

capacitor lead to check the part, you can check most ca- 

pacitors for "open" or "short" right in the circuit. Fast and 

easy -to save your valuable time in the service shop or lab. 

Detects open capacitors from about 50 mmf up, so long as 

the capacitor is not shunted by excessively low resistance 
value. Will detect shorted capacitorsup to 20 mfd (not 
shunted by le s than 10 ohms). (Does not detect leakage.) 

Employs 60 cycles and .19 megacycle test frequencies. 
Electron beam "eye" tube used as indicator. MODEL CT -1 

Compact, easy -to- build, and inexpensive. 
Test leads included. Shpg. Wt.- 5 lbs. $795 

Use these 
kits for faster 
and more 
efficient testing 

LABORATORY RF 

GENERATOR 

CONDENSER 
CHECKER 

"IN CIRCUIT" 
CAPACI -TESTER 

VISUAL -AURAL 
SIGNAL TRACER 

HEATHKIT CONDENSER CHECKER KIT 
This handy instrument uses an electron beam "eye" tube 
as an indicator to measure capacity in ranges of .00001 

to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures 
resistance from 100 ohms to 5 megohms in 

two ranges. Checks paper, mica, ceramic 
and electrolytic capacitors. Selection of five 
polarizing voltages. Shpg. Wt. 7 lbs. 

MODEL C -3 

$1950 

HEATHKIT VISUAL -AURAL 
SIGNAL TRACER KIT 
Although designed originally for radio receiver work, the 
T -3 finds application in FM and TV servicing as well. Fea- 

tures high -gain channel with demodulator probe, and low - 

gain channel with audio probe. Traces signals in all sec- 

tions of radio receivers and in many sections of FM and TV 

receivers. Built -in speaker and electron beam eye tube in- 

dicate relative gain, etc. Also features built -in noise locator 
circuit. Provision for patching speaker and /or 
output transformer to external set. Shpg. Wt. 

9 lbs. 

MODEL T -3 

$2350 
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HEATHKIT IMPEDANCE BRIDGE KIT 
The model IB -2A employs a Wheatstone Bridge, a Capacity 
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in 

one compact package. Measures resistance from 0.1 ohm 

to 10 megohms, capacitance from 100 mmf to 100 mfd, in- 

ductance from 0.1 mh to 100 h, dissipation factor (D) from 

0.002 to 1, and storage factor (Q) from 0.1 to 1000. A 100 -0 -100 

ua meter provides for null indications. The decade resistors 
employed are of 1% tolerance for maximum accuracy. Com- 
pletely self- contained. Has built in power supply, 1000 -cycle 
generator, and vacuum -tube detector. Special two- section 
CRL dial insures convenient operation. Instruction manual 
has entirely new schematic that clarifies 
circuit functions in various switch positions. 
A true laboratory instrument, that will pro- 
vide you with many years of fine performance. 
Shpg. Wt. 12 lbs. 

MODEL IB -2A 

$5950 

HEATHKIT "LOW RIPPLE" BATTERY 
ELIMINATOR KIT 
This modern battery eliminator incorporates an extra low - 
ripple filter circuit so that it can be used to power all the 
newest transistor -type circuits requiring 0 to 12 volts DC, 

Laboratory 
facilities 

at low cost 

and the new "hybrid" automobile radios using both tran- 
sistors and vacuum tubes. Its DC output, at either 6 or 12 

volts, contains less than.3% AC ripple. Separate output 
terminals are provided for low- ripple or normal filtering. 
Supplies up to 15 amps on 6 volt range or up to 7 amps on 

12 volt range. Output is variable from 0 to 8 or 0 to 16 volts. 

Two meters constantly monitor output volt- 
age and current. Will also double as a battery 
charger. Shpg. Wt. 23 lbs. 

MODEL BE-5 

$3995 

HEATHKIT ISOLATION TRANSFORMER KIT 
The model IT -1 is one of the handiest units for the service 
shop, home workshop or laboratory. Provides complete 
isolation from the power line. AC -DC sets may be plugged 
directly into the IT -1 without the chassis becoming "hot ", 
Output voltage is variable from 90 volts to 130 volts allowing 
checks of equipment under adverse conditions such as low 
line voltage. Rated for 100 volt amperes con- 
tinuously or 200 volt amperes intermittently. 
Panel meter monitors output voltage. Shpg. 
Wt. 9 lbs. 

Heathkîts 
B y D A Y S T R O M 

MODEL Ti I 

are designed with high -quality, 
name -brand components to 
insure long service life 

'16" 

HEATHKIT "Q" METER KIT 
At this price the laboratory facilities of a Q Meter may be 
had by the average service technician or home experi- 
menter. The Q Meter permits measurement of inductance 
from 1 microhenry to 10 milihenry, "Q" on a scale cali- 
brated up to 250 full scale, with multipliers of 1 or 2, and 
capacitance from 40 mmf to 450 mmf t 3 mmf. Built in 

oscillator permits testing components from 150 kc to 18 mc. 

Large 4%" panel meter is featured. Very handy for checking 
peaking coils, chokes, etc. Use to determine values of un- 
known condensers, both variable and fixed, compile data 
for coil winding purposes, or measure RF resistance. Also 
checks distributed capacity and Q of coils. 
No special equipment is required for cali- 
bration. A special test coil is furnished, along 
with easy -to- follow instructions. Shpg. Wt. 
14 lbs. 

MODEL DM -1 

$4450 

HEATHKIT REGULATED POWER SUPPLY KIT 
Here is a power supply that will provide DC plate voltage 
and AC filament voltage for all kinds of experimental cir- 
cuits. The DC supply is regulated for stability, and yet the 
amount of DC output voltage available from the power 
supply can be controlled manually from 0 up to 500 volts. 
At 450 volts DC output, the power supply will provide up to 
10 ma of current, and provide progressively higher current 
as the output voltage is lowered. Current rating is 130 ma 

at 200 volts output. In addition to furnishing B+ the power 
supply also provides 6.3 volts AC at up to 4 amperes for 
filaments. Both the B+ output and the filament output are 

isolated from ground. Ideal unit for use in laboratory, home 

workshop, ham shack, or service shop. A 
large 4 %" meter on the front panel reads out- 
put voltage or output current, selectable with 
a panel switch. Shpg. Wt. 17 lbs. 
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HEATHKIT DX -20 CW TRANSMITTER KIT 
The Heathkit model DX -20 "straight -CW" transmitter fea- 
tures high efficiency at low cost. It uses a single 6DQ6A 
tube in the final amplifier stage for plate power input of 50 

watts. A 6CL6 serves as crystal oscillator, with a 5U4GB 
rectifier. It is an ideal transmitter for the novice, as well as 

the advanced -class CW operator. Single -knob band switch- 
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi 

network output circuit matches various antenna impedances 
between 50 and 1000 ohms and reduces harmonic output. 
Top -quality parts are featured throughout, including 
"potted" transformers, etc., for long life. It has been given 
full "TVI" treatment. Access into the cabinet for crystal 
changing is provided by a removable metal pull -out plug 
on the left end of the cabinet. Very easy to build from the 
complete step -by -step instructions supplied, even if you 

have never built electronic equipment before. If you ap- 
preciate a good, clean signal on the CW MODEL DX -20 

bands, this is the transmitter for you! Shpg. 
Wt. 18 lbs. $3595 

Heathkîts.. 
8 y D A Y S T R O M 

are designed by 
licensed ham - engineers, 
especially for you 

HEATHKIT DX -35 PHONE AND CW 
TRANSMITTER KIT 
The DX -35 transmitter can be thought of as the "little 
brother" of the DX -100. It features both phone and CW 
operation on 80, 40, 20, 15, 11 and 10 meters. A single 6146 

tube is used in the final amplifier stage to provide full 65 

watt plate power input on CW, or controlled carrier modula- 
tion peaks up to 50 watts for phone operation. Modulator 
and power supplies are built right in and single knob band 
switching is combined with a pi network output circuit for 
complete operating convenience. The -tight fitting cabinet 

presents a most attractive appearance, and is designed for 
complete shielding to minimize TVI. Back panel control 
provides convenient switch selection of three different 
crystals, reached through access door at rear of cabinet. 
A most remarkable power package for the 
price. Complete step -by -step instructions 
with pictorial diagrams to assure your suc- 
cess in assembly. Shpg. Wt. 24 lbs. 

MODEL DX -35 

$5695 

HEATHKIT DX -100 PHONE AND CW 
TRANSMITTER KIT 
Listen to any ham band between 160 meters and 10 meters 
and note how many DX -100 transmitters you hear! The 
number of these fine rigs now on the air testifies to the 
enthusiasm with which it has been accepted by the amateur 
fraternity. No other transmitter in this power class combines 
high quality and real economy so effectively. The DX -100 

features a built in VFO, modulator and power supplies, 
complete shielding to minimize TVI, and pi network output 
coupling to match impedances from approximately 50 to 
600 ohms. Its RF output is in excess of 100 watts on phone 
and 120 watts on CW, for a clean strong signal on all the 
ham bands from 10 to 160 meters. Single -knob band switch- 
ing and illuminated VFO dial and meter face add real oper- 
ating convenience. RF output stage uses a pair of6146tubes 
in parallel, modulated by a pair of 1625's. High quality com- 

ponents are used throug hout, such as "potted" transformers, 
silver -plated or solid coin silver switch terminals, aluminum 
heat -dissipating caps on the final tubes, copper plated 

chassis, etc. This transmitter was designed MODEL DX -100 

exclusively for easy step -by -step assembly. 
Shpg. Wt. 107 lbs. $8950 

FUNCTIONAL DESIGN ... 
The transmitters described on this page were de- 
signed for the ham, by hams who know what fea- 
tures are desirable and needed. This assures you 

of the best possible performance and conven- 
ience, and adds much to your enjoyment in the 
ham shack. 
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Automatically turns off 
transmitter and gives 

visual signal 

"AUTOMATIC" 
CONELRAD ALARM 

"Q" MULTIPLIER 

GRID DIP METER 

COMMUNICATIONS -TYPE 
RECEIVER 

An ideal receiver 
for the beginning 

ham or short 
wave listener 

HEATHKIT "AUTOMATIC" CONELRAD 
ALARM KIT 
This conelrad alarm works with any radio receiver; AC -DC- 
transformer operated -or battery powered, so long as the 
receiver has AVC. Fully complies with FCC regulations for 
amateurs. When the monitored station goes off the air, the 
CA -1 automatically cuts the AC power to your transmitter, 
and lights a red indicator. A manual "reset" button reacti- 
vates the transmitter. Incorporates a heavy -duty six -ampere 
relay, a thyratron tube to activate the relay, and its own 
built -in power supply. A neon lamp shows that the alarm is 
working. by indicating the presence of B+ in the alarm cir- 
cuit. Simpleto i nstall and connect. Yourtransmitter plugs into 
an AC receptacle on the CA -1, and a cable connects to the 
AVC circuit of a nearby receiver A built -in sensitivity con- 
trol allows adjustment to various AVC levels. Receiver 
volume control can be turned up or down, without affecting 
alarm operation, Build a Heathkit CA -1 in one MODEL CA -1 

evening and comply with FCC regulations 
now! Shpg. Wt. 4 lbs. 

HEATHKIT "Q" MULTIPLIER KIT 

$1395 

The Heathkit Q Multiplier functions with any AM receiver 
having an IF frequency between 450 and 460 KC, that is 
not "AC -DC" type It derives its power from the receiver, 
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150 
Ma) änd 150 to 250 volts DC at 2 ma. Simple to connect 
with cable and plugs supplied. Adds additional selectivity 
for separating signals, or will reject one signal and eliminate 
heterodyne A tremendous help on crowded phone and 
CW bands. Effective Q of 4000 for sharp "peak" or "null ". 
Tunes any signal within IF band pass without changing the 
main receiver tuning dial A convenient tuning knob on the 
front panel with vernier reduction between the tuning knob 
and the tuning capacitor gives added flexibility in operation. 
Uses a 12AX7 tube. and special high -Q shielded coils. In- 
structions for connecting to the receiver and operation are 
provided in the construction manual. A worthwhile addition 
to anÿ communications, or broadcast receiver. It may also be 
used with a receiver which already has a crystal filter to 
obtain two simultaneous functions, such as 
peaking the desired signal with the crystal MODEL OF -I 

filter and nulling an adjacent signal with the 
Q Multiplier. Shpg, Wt. 3 lbs. 

$995 

HEATHKIT GRID DIP METER KIT 

A grid dip meter is basically an RF oscillator for determining 
the frequency of other oscillators, or of tuned circuits. 
.Extremely useful in locating parasitics, neutralizing, identi- 
fying harmonics, coil winding, etc. Features continuous 
frequency coverage from 2 mc to 250 mc, with a complete 
set of prewound coils, and a 500 ua panel meter. Front panel 
has a sensitivity control for the meter, and a phone jack for 
listening to the "zero- beat." Will also double as an absorp- 
tion-type wave meter. Shpg. Wt. 4 Ibs. 

Low Frequency Coil Kit: Two extra plug -in 
coils to extend frequency coverage down to 
350 kc. Shpg. Wt. 1 lb. No. 341 -A. $3.00 

MODEL GD -IB 

$1995 

HEATHKIT ALL -BAND COMMUNICATIONS - 
TYPE RECEIVER KIT 

This communications -receiver covers 550 kc to 30 mc in 
four bands, and provides good sensitivity, selectivity, and 
fine image rejection. Ham bands are clearly marked on an 
illuminated dial scale. Features a transformer -type power 
supply -electrical band spread- antenna trimmer -head- 
phone jack -automatic gain control and beat frequency 
oscillator. Accessory sockets are provided on the rear of 
the chassis for using the Heathkit model QF -1, Q Multiplier. 
Accessory socket is handy, also, for operating other devices 
that require plate and filament potentials, Will supply +250 
VDC at 15 ma and 12.6 VAC at 300 ma, Ideal 
for the beginning ham or short wave listener. 
Shpg. Wt. 12 lbs. 

Cabinet: Fabric covered cabinet with alumi- 
num panel as shown. Part no. 91 -15A. Shpg. 
Wt. 5 Ibs. $4.95. 

MODEL AR -3 

$2995 

(Less cabinet) 

eathkits... 
B y D A Y S T R O M 

are outstanding in performance 
and dollar value 
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HEATHKIT REFLECTED POWER METER KIT 
The Heathkit reflected power meter, model AM -2, makes ari 
excellent instrument for checking the match of the antenna 
transmission system, by measuring the forward and reflected 
power or 'standing wave ratio. The AM -2 is designed to 
handle a peak power of well over 1 kilowatt of energy and 
may be left in the antenna system feed line at all times. 
Band coverage is 160 meters through 2 meters. Input and 
output impedances for 50 or 75 ohrn lines, Nò external power 
required for operation. Meter indicates percentage forward 
and reflected power, and standing wave ratio from 1:1 to 6:1. 
Another application for the AM -2 is matching impedances 
between exciters or R.F. sources and grounded grid am- 
plifiers. Power losses between transmitter output and 
antenna tuner may be very easily computed by inserting 
the AM -2 in the line connecting the two. No insertion loss is 
introduced into the feeder system, due to the fact that the 
AM -2 is a portion of coaxial line in series with the feeder 
system and no internal connections are actually made to 
the line. Complete circuit description and 
operation instructions are provided in the 
manual. Cabinet size is 7 -3/8" x 4- 1/16" x 
4 -5/8 ". Can be conveniently located at opera- 
ting position. Shpg. Wt. 3 lbs. 

MODEL AM -2 

Heathkits... 
B y D A Y S T R O M 

$1595 

are the answer for your electronics 
hobby. 

HEATHKIT BALUN COIL KIT 
The Heathkit Balun Coil Kit model B -1 is a convenient 
transmitter accessory, which has the capability of matching 
unbalanced coax lines, used on most modern transmitters, 
to balance lines of either 75 or 300 ohms impedance. Design 
of the bifilar wound balun coils will enable transmitters with 
unbalanced output to operate into balanced transmission 
line, such as used, with dipoles, folded dipoles, or any bal- 
anced antenna system. The balun coil set can be used with 
transmitters and receivers without adjustment over the 
frequency tinge of 80 through 10 meters, and will easily 
handle power inputs up to 250 watts. Cabinet 
size is 9" square by 5" deep and it may be lo- 
cated any distance from the transmitter or 
from the antenna. Completely enclosed for 
outdoor installation. Shpg. Wt. 4 lbs. 

MODEL B -1 

$895 

HEATHKIT 6 OR 12 VOLT VIBRATOR 
POWER SUPPLY KITS 
These little power supply kits are ideal for all portable ap- 
plications with 6 volt or 12 volt batteries, when you are oper- 
ating electronic equipment away from power lines. By 
replacing the power supplies of receivers, small public 
address systems, or even miniature transmitters with these 
units, they can be used with conventional 6 or 12.volt bat- 
teries. Use in boats, automobiles, light aircraft, or any field 
application. Each unit provides 260 volts DC output at up to 
60 miliamperes. More than one power supply of the same 
model may be connected in parallel for in- 
creased current capacity at the same output 
voltage. Everything is provided in the kit, in- 
cluding a vibrator transformer, a vibrator, 
6X4 or 12X4 rectifier, and the necessary buffer 
capacitor, hash filter, and output filter ca- 
pacitor. Shpg. Wt, 41bs, 

6 VOLT 

MODEL VP -1 -6 

12 VOLT 

MODEL VE -1 -12 

$795 
Each 

HEATHKIT VARIABLE FREQUENCY 
OSCILLATOR KIT 
Enjoy the convenience and flexibility of VFO operation by 
obtaining the Heathkit model VF -1 Variable Frequency 
Oscillator. Covers 160.80 -40 -20 -15.11 and 10 meters with 
three basic oscillator frequencies. Better than 10 volt aver- 
age RF output on fundamentals. Plenty of output to drive 
most modern transmitters. It features voltage regulation 
for frequency stability. Dial is illuminated for easy reading. 
Vernier reduction is used between the main tuning knob 
and the tuning condenser. Requires a power source of 
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at 
0.45 amperes. Extra features include copper -plated chassis, 
ceramic coil forms, extensive shielding, etc. High quality 
parts throughout. VFO operation allows you to move out 
from under interference and select a portion of the band you 
want to use without having to be tied down to only two or 
three frequencies through use of crystals. "Zero in" on the 
otherfellow's signal and return hisCQ on his own frequency! 
Crystals are not cheap, and it takes quite a number of them 
to give anything even approaching comprehensive coverage 
of all bands..Why hesitate? The model VF -1 

with its low price and high quality will add 
more operating enjoyment to your ham ac- 
tivities. Shpg. Wt. 7 lbs. 

MODEL VF -1 

$1950 

REFLECTED 
POWER METER 

Insure your 
on the air" 

performance with 
these fine accessories. 

VARIABLE FREQUENCY 
OSCILLATOR 

VIBRATOR 
POWER SUPPLY 
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HEATHKIT ELECTRONIC 
IGNITION ANALYZER KIT 

Previous electronic experience is not necessary to build 
this fine ignition analyzer. The construction manual sup- 

plied has complete step -by -step instructions plus large 

pictorial diagrams showing the exact placement and value 

of each component. All parts are clearly marked so that 
they are easily identified. The IA -1 is an ideal tool for engine 
mechanics, tune -up men, and auto hobbyists, since it traces 
the dynamic action of voltage in an ignition system on a 

cathode -ray tube screen. The waveform produced is affect- 

ed by the condition of the coil, condenser, points, plugs, 

and ignition wiring, so it can be analyzed; and used as a 

"sign-post" to ignition system performance. This analyzer 
will detect inequality of spark intensity, a poor spark plug, 

defective plug wiring, breaker -point bounce, an open con- 

denser, and allow setting of dwell -time percentage for the 
points. An important feature of this instrument is its ability 
to check dynamic performance, with the engine in opera- 

tion (400 to 5000 RPM). It will show the complete engine 

cycle, or only one complete cylinder. Can be used on all 

types of internal combustion engines where 
MODEL IA -1 

breaker -points are accessible. Use it on auto- 
mobiles, boats, aircraft engines, etc. Shpg. $5995 
Wt. 18 lbs. J7 

IGNITION 
ANALYZER 

Kit includes everything 

you need for 

construction - even 

batteries! 

RADIATION COUNTER 

ENLARGER TIMER 

90 

HEATHKIT PROFESSIONAL 
RADIATION COUNTER KIT 

This Heathkit professional -type radiation counter is simple 
to build successfully, even if you have never built a kit 
before. Complete step -by -step instructions are combined 
with giant -size pictorial diagrams for easy assembly. By 

"building it yourself" you can have a modern -design, pro- 
fessional radiation counter priced far below comparable 
units. Provides high sensitivity with ranges from 0 -100, 600, 

6000 and 60,000 counts -per- minute, and 0 -.02, .1, 1 and 
10 miliroentgens- per -hour. Employs 900 -volt bismuth tube 
in beta /gamma sensitive probe. Probe and 8 -foot expand- 
able cable included in kit price, as is a radiation sample for 
calibration. Use it in medical laboratories, or as a prospect- 
ing tool, and for civil defense to detect radioactive fallout, 
or other unknown radiation levels. Features a selectable 
time constant. Meter calibrated in CPM or mR /hour in 

addition to "beep" or "click" from panel- mounted speaker. 
Prebuilt "packaged" high voltage power supply with re- 
serve capacity above 900 volt level at which it is regulated. 
Merely changing regulator tube type would allow use of 
scintillation probe if desired. Employs five 
tubes (plus a transistor) to insure stable and 
reliable operation. Kit price includes bat- 
teries. Shpg. Wt. 8 lbs. 

MODEL RC -1 

$7995 

Neathkits... 
B y D A Y S T R O M 

are supplied with comprehensive 

instructions that eliminate costly 

mistakes and save valuable time 

HEATHKIT ENLARGER TIMER KIT 

The ET -1'is an easy -to -build electronic device to be used 
by amateur or professional photographers in timing enlarger 
operations. The calibrated dial on the timer covers 0 to 1 

minute, calibrated in 5- second gradations. The continu- 
ously variable control allows setting of the "on" cycle of 
your enlarger, which is plugged into a receptacle on the 
front panel of the ET -1. A "safe light" can also be plugged 
in so that it is automatically turned "on" when the enlarger 
is turned "off." Handles up to 350 watts with built -in relay. 
All- electronic timing cycle insures maximum accuracy. 
Timer does not have to be reset after each cycle, merely 
flip lever switch to print, to repeat time cycle. A control is 
provided for initial calibration. Housed in a 

compact plastic case that will resist attack 
of photographic chemicals. A fine addition 
to any dark room. Shpg. Wt. 3 lbs. 

MODEL ET -1 

$1150 

HEATHKIT BATTERY TESTER KIT 

The BT -1 is a special battery testing. device that actually 
"loads" the battery under test (draws current from it) while 
it is being tested. Weak batteries often test "good" with an 
ordinary voltmeter but the built -in load resistance of the 
BT -1 automatically draws enough current from the battery 
to reveal its true condition. Simple to operate with "good - 
weak- replace" scale. Tests all kinds of dry cell batteries 
within ranges of 0 -15 volts and 0 -180 volts. Slide switch 
provides for either 10 ma or 100 ma load, depending on 

whether you're testing an A or B battery. Not only deter- 
mines when battery is completely exhausted, but makes 
it possible to anticipate failure by noting weak condition. 
Ideal for testing dry cell hearing aid, flash- 
light, portable radio, and model airplane bat- 
teries. Test batteries in a way your customers 
can understand and stimulate battery sales. 
Shpg. Wt. 2 lbs. 

MODEL BT -1 

$850 
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CRYSTAL RADIO 

Now you can have radio 

wherever you go- 
with the portable 

that plays anywhere! 

BROADCAST BAND RADIO 

TRANSISTOR PORTABLE 

HEATHKIT CRYSTAL RADIO KIT 

The Heathkit mode! CR -1 crystal radio is similar to the 
"crystal sets" of the early radio days except that it has been 
improved by the use of sealed germanium diodes and effi- 
cient "high-Q" coils. The sealed diodes eliminate the 
critical "cats whisker" adjustment, and the ferrite coils are 
much more efficient for greater signal strength. Housed in 

a compact plastic box, the CR -1 uses two tuned circuits, 
each with a variable tuning capacitor, to select the local 
station. It covers the broadcast band from 540 to 1600 kc. 
Requires no external power whatsoever. This receiver could 
prove valuable to emergency reception of civil defense 
signals should there be a power failure. The low kit price 
even includes headphones. Complete step -by -step instruc- 
tions and large pictorial diagrams are supplied for easy 
assembly. The instruction manual also provides the builder 
with the basic fundamentals of signal recep- 
tion so that he understands how the crystal MODEL tR -1 

receiver functions. An interesting and valu- 
able "do -it- yourself" project for all ages. 
Shpg. Wt. 3 lbs. 

$795 

Heathkîts... 
B y D A Y S T R O M 

are easy and fun to build, 
and they let you learn 
by "doing -it- yourself" 

HEATHKIT TRANSISTOR PORTABLE RADIO KIT 

Heath engineers set out to develop a "universal" AM 
radio, suitable for use anywhere. Their objective was a 
portable that would be as much "at home" inside as it is 
outside, and would feature top quality components for high 
performance and long service life. The model XR -1 is the 

result of these efforts. Six name -brand (Texas Instrument) 
transistors were selected for extra good sensitivity and 
selectivity. A 4" by 6" PM speaker with heavy magnet was 
chosen to insure fine tone quality. The power supply was 
designed to use six standard size "D" flashlight cells be- 
cause they are readily available, inexpensive, and because 
they afford éxtremely long battery life (between 500 and 
1000 hours). Costs you no more to operate from batteries 
than what you pay for operating a small table -model radio 
from the power line. An unbreakable molded plastic was 
selected for cabinet material because of its durability and 
striking beauty. Circuit is compact and efficient, yet corn - 
ponents are not excessively crowded. Transformers are 
prealigned so it is ready for service as soon as construction 
is completed. Has built in rod -type antenna 
for reception in all locations. Cabinet dimen- 
sions are 9" L x 8" H x 334" D. Comes in holi- 
day gray, with gold- anodized metal speaker 
grille. Compare this portable, feature 
by feature, to all others on the market, and 
you'll appreciate what a tremendous dollar 
value it represents! Shpg. Wt. 4 lbs. 

MODEL XR -1 

$3495 
(Less batteries) 
(With cabinet) 

HEATHKIT BROADCAST BAND RADIO KIT 

This table -model broadcast radio is fun to build, and is a 
fine little receiver for your home. It covers the standard 
broadcast band from 550 to 1600 kc with good sensitivity 
and selectivity. The 51/2" PM speaker provides surprisingly 
good tone quality. High -gain IF transformers, miniature 
tubes, and a rod -type built in antenna, assure good recep- 
tion in all locations. The power supply is transformer 
operated, as opposed to many of the economy "AC -DC" 
types. It's easy to build from the step -by -step instructions, 
and the construction manual includes information on oper- 
ational theory, for educational purposes. Your success is 
assured by completely detailed information 
which also explains resistor and capacitor 

MODEL BR -2 
color codes, soldering techniques, use of 
tools, etc. A signal generator is recom- 995 
mended for final alignment. Shpg. Wt. 10 lbs. Y 

Cabinet: Fabric covered cabinet with iLesscabinet) 

aluminum panel as shown. Shpg. Wt. 5 lbs. 
Part no. 91 -9A. $4.95. 

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH. 
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protects against possible 
explosion and fire from 

undetected fuel vapor 

FUEL VAPOR . ° 
DETECTOR - 

-- 

- - 
detects electrolysis 

currents which cause 
deterioration of 
underwater metal 

fittings on your boat 

ELECTROLYSIS 
DETECTOR 

.. - indicates condition 
and charge of batteries 

for safe cruising 
BATTERY CHARGE 

INDICATOR 

is -_ 

R.F. POWER 
METER 

., 

HEATHKIT FUEL VAPOR DETECTOR KIT 

Protect your boat and its passengers against fire or ex- 
plosion from undetected fuel vapor by building and using 
one of these fine units. The Heathkit Fuel Vapor Detector 
indicates the presence of fumes on a three -color "safe - 
dangerous'r meter scale and immediately shówçs if it is safe 
to start the engine. A pilot light on the front panel shows 
when the detector is operating, and it can be left on con - 
tinuously, or just used intermittently. A panel control en- 
ables initial calibration of the detector when installed. 
Features a hermetically- sealed meter with chrome bezel, 
and a chrome- plated brass panel. It is very, 
simple to build and install, even by one not. 
having previous experience. Models FD -1 -6 

(6 volts DC) and FD -1 -12 (12 volts DC) operate 
from your boat batteries. The kit is complete 
in every detail, even to the inclusion of a spare 
detector unit. Shpg. Wt. 4 lbs. 

6 volt 
MODEL FD -1 -6 

12 volt 
MODEL FD -1 -12 

$3595 

EACH 

HEATHKIT BATTERY CHARGE INDICATOR KIT 

The Heathkit model CI -1 Marine Battery Charge Indicator 
has been designed especially for the boat owner, although 
it has found use in service stations, power stations, and 
radio stations where banks of batteries,are kept in reserve 
for emergency power. It is intended to replace the hydro- 
meter method of checking storage batteries, and to elimi- 
nate the necessity for working with acid in small, below - 
decks enclosures. Now it is possible to check as few as one, 
or as many '. as eight storage batteries, merely by turning 
the switch and watching the meter. A glance at the meter 
tells you instantly whether your batteries are sufficiently 
charged for safe cruising. Dimensions are 2 -7/8 "W x-5-11/16" 
H x 2" D. Operates on either 6 -or 12 volt systems t sing lead - 
acid batteries, regardless of size. Simple in- 
stallation can be accomplished by the boat 
owner in fifteen minutes. Shpg. Wt. 3 lbs. 

MODEL CI -1 

$1695 

HEATHKIT ELECTROLYSIS DETECTOR KIT 
The Heathkit model ED -1 Electrolysis Detector indicates 
the extent of electrolysis currents between the boat's 
common ground and underwater fittings, except on boats 
having metal hulls. These currents, undetected, could 

cause gradual corrosion and deterioration of the propeller 
or other metal fittings below the water line. It is particularly 
helpful when installing electrical equipment of any kind, 
or to determine proper polarity when power is obtained 
from a shore supply. Easy -to- build,' the model ED -1 consists 
of a hermetically -sealed, waterproof meter, special sensing 
plate, and sufficient wire to install, including the necessary 
hardware. Mounts on instrument panel 
where it can be easily seen. Requires no 

MODEL ED -1 
power for operation, and gives instant warn- 
ing to guard your boat for a lifetime. Shpg. $995 
Wt. 2 lbs. 

HEATHKIT RF POWER METER KIT 

The Heathkit RF Power Meter Kit is designed to sample the 
RF field in the vicinity of your transmitter, whether it be 
marine, mobile, or fixed. Output meter is merely placed in 
some location close to the transmitter, to pick up RF radia- 
tion from the antenna. Requires no batteries,' electricity, 
nor direct connection to the transmitter. It provides you with 
a continuing indication of transmitter operation. You can 
easily detect if power is dropping off by comparing present 
meter readings with past ones. Operates with any trans- 
mitter having output frequencies between 100 kc and 250 
mc, regardless of power. Sensitivity is 0.3 volts RMS full 
scale, and a special control on the panel allows for further 
adjustment of the sensitivity. Meter is a 200 ua unit, mounted 
on a chrome -plated brass panel. The "entire PM -1 measures 
only 3h" W x 6h" L x 2" D. An easy way to put 
your mind at ease concerning transmitter MODEL PM -I 

operation. Shpg. Wt. 2 lbs. 

Heathkits. 
B y D A Y S T R O M 

$495 

now offer you completely 
modern marine equipment with 

outstanding design features 
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E 

HEATHKIT TRANSISTOR 
RADIO DIRECTION FINDER KIT 

The Heathkit Transistor Radio Direction Finder model DF -1 

is a self- contained, self -powered, 6- transistor superheter- 
odyne broadcast radio receiver incorporating a directional 
loop antenna, indicating meter, and integral speaker. It is 

designed to serve primarily as an aid to navigation when 
out of sight of familiar landmarks. It can be used not only 
aboard yachts, fishing craft, tugs, and other vessels which 
navigate either out of sight Of land' or at night, but also for 
the hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9 -volf battery. (A spare battery is also included 
with the kit). The frequency range covers the broadcast 
band from 540 to 1600 kc and will double' as a portable 
radio. A directional high -Q ferrite antenna is incorporated 
which is rotated from the front panel to obtain a fix on a 
station and a 1 ma meter serves as the null and tuning 
indicator. The controls consist of:.tuning, volume and power 
(on -off), sensitivity, heading indicator (compass rose) and 
bearing indicator (antenna index). Overall dimensions 
are 7%" W x 5%" H x 5%" D. Supplied with 
slip -in -place mounting brackets, which allow MODEL DF -1 

easy removal from ship bulkheads or other 
similar places. Shpg. Wt. 5 lbs. $4995 

(Available otter 
November 15) 

Heathkits... 
B y D A Y S T R O M 

are sold only by direct mail, 
passing middleman 

profits on to you 

Pioneer in 

"do -it- yourself" 

electronics 

radio- compass or 

as a portable radio 

TRANSISTOR 
RADIO DIRECTION FINDER 

HOW CAN YOU MISS? 

The Heath Company maintains a technical consultation 
service, should you experience some sort of difficulty in 
construction or operation. Although only a very small per- 
centage of our customers ever have occasion to use this 
service (usually only beginners in electronics) it is still 
reassuring to know that technical help is available when 
needed. A service department is also available, should 
you wish a complete factory check of operation and align- 
ment or repair. After you build your first Heathkit you'll 
realize how easy it is. 

bite Catalog 
Send for this 
informative booklet 

listing more than 

100 "do -it- yourself" kits. 

COMPANY A Subsidiary of Daystrom, Inc . BENTON IiANBOrt 9S' MICH. 

O i i DER 
BLANK 
NOTE: All prices subject to change 
without notice. 
Enclosed find ( ) check ( 
money order for 
Please ship C.O.D. ( ) postage 
enclosed for pounds 

On Express orders do not include 
transportation charges -they will 
be collected by the express agency 
at time of delivery. 

ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM APO'S must in- 
clude full remittance: All prices 
F.O.B. Benton Harbor, Mich. 

Name SHIP VIA 
Post 

Way 

Parcel 

Address Express 

Freight 
City & Zone State Best 

(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

SEND FREE Heathkit Catalog 

POSTAGE 

TOTAL 
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A STARTLING 

NEW SELF -POWERED 

TRANSISTORIZED 

AUDIO CONTROL 

TRANSAMP 
MADISON FIELDING PRE -AMPLIFIER PR -45 

ALL-TRANSISTOR FRONT END 

Completely eliminates HUM and MICROPHONICS. 

MATCHED FUNCTION OUTPUT CONTROL 

Selects either 1 or 3 -volt output for best SignaltoNoise 

Ratio when used with ANY BASIC AMPLIFIER regardless 

of rated output or sensitivity. 

MINIATURIZED CHASSIS 

Measures only 8" by 51/2" x VA" with completely 

separate power -supply. 

CHECK THESE FEATURES 

HUM-Non-Measurable. 

NOISE- Non -Measurable in 1 -volt position. 

GAIN- 10 mv in phono for 3 volts at 1000 cps. 

100 mv in tape and tuner positions for 3 volts output. 

300 mv in Aux position for 3 volts output 

FREQUENCY RESPONSE -Plus or Minus 0.25 db, 20 tp 20,000 

cycles. 

FILTERING - Rumble and Noise Filters with 12 /db octave 

slope. Rumble: 50 and 100 cycles; Noise: 4 and 

8 kilocycles. 

TONE CONTROLS - Variable crossover feedback type. 

DISTORTION -For 1 volt output; in the order of 0.2% 

LOW IMPEDANCE OUTPUT 

EQUALIZATION - RIAA in phono, with settings for LP, AES, 

and EUR. NARTB 11/2" per second tape playback 

characteristics. 

Illl 

For complete catalog.see your local dealer or write 

MADISON FIELDING CORPORATION 
Creators of Distinctive Audio Instruments 

863 Madison Street, Brooklyn 21, New York 

94 

QVI'vJ / ó 
D00 ,, 
Product Review 

STEREO CONVERTER KIT 
International Magnetic Electronics 

Co., P.O. Box 987, Minneapolis 1, 
Minn., has developed an ingenious, in- 
expensive in -line stereo tape recorder 
conversion device which mounts on the 
side of most tape recorders. 

Tradenamed the "Dactron Steradap- 

ter," it converts monaural and stag- 
gered tape recorders to full fidelity 
playback of in -line stereo tape record- 
ings. It is designed for quick and easy 
installation. The "Steradapter" is sim- 
ply slipped into a bracket which may 
be mounted permanently onto the re- 
corder. The tape is then threaded di- 
rectly from the supply reel through 
the unit's tape guides over the cap- 
stan to the take -up reel. 

The manufacturer suggests that one 
channel can go through the recorder's 
audio system and the second channel 
to a radio, phonograph, TV, or other 
amplifier with phono jack. 

NEW INTERCOM SYSTEM 
Fisher Berkeley Corporation, 5633 

Grove St., Oakland, Calif., is now mar- 
keting a new intercom system which 
features a special feedback circuit to 
give low distortion and high speaker 

damping for 
production. 

The complete system is available in 
either 6 or 12 station masters with re- 
motes, with intermixing of master and 
remotes for innumerable arrange- 
ments. The masters may be set for 
conference calls, dictation, or talk -lis- 
ten. Contemporary styling allows the 

clear natural sound re- 

system to fit into any office or home 
decor. 

Other features of the system in- 
clude a.c. operation, completely bal- 
anced 45 -ohm lines throughout for 
noise -free operation, push- buttons, 
printed circuits, optional handset for 
privacy, and feedback noise cancella- 
tion circuit for lower background 
noise. 

An illustrated brochure on this new 
system is available from the manufac- 
turer on request. 

"EYEGLASS" HEARING AID 
Dictograph Products, Inc., of Jamai- 

ca, N. Y., has introduced a new "eye- 
glass- type" hearing aid which has two 
entirely separate sound channels pow- 
ered by a single battery. 

Each temple of the unit contains a 
microphone, a transistorized audio 
amplifier, volume control, and receiv- 
er. The left temple contains a single 
on -off switch, which is an integral 

part of the volume control, and a 
single mercury battery which powers 
both units. The right temple has space 
for a spare battery. 

Each amplifier contains four tran- 
sistors, eight subminiature capacitors, 
twelve resistors, and two audio trans- 
formers. The receiver is being offered 
in ten different types, each with a spe- 
cific frequency response and peak am- 
plification frequency. The receiver se- 
lected is based on the hearing loss of 
the individual. The mercury battery 
is rated a 160 ma. /hr. The drain of 
each amplifier is 2 ma. per hour and 
the life of the battery is estimated at 
40 hours. Operation cost of the unit 
is approximately 3/4 cent an hour. 

NEW BASE AND COATING 
Affton Industries, Valley Park, Mo., 

has announced the introduction of a 
new type of recording base and oxide 
coating. According to the company 
the base is stronger than the plastics 
formerly used and has better weather- 
ing characteristics than standard base. 

The new oxide is fortified with a 
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When you build your High Fidelity sound 
system, use THE VERY BEST 

LOUDSPEAKERS YOU CAN GET 

lai You are planning to build, or improve, your high fidelity sound system. Unstintingly, you 
will pour out your enthusiasm, time, and energy to get the finest music reproduction 
you can bring into your home. Get a loudspeaker that will do full credit to your handi- 
work ... Install a JBL Signature Extended Range Loudspeaker, or two -way speaker system, 
in your enclosure. 

JBL Signature Loudspeakers are made with the same careful craftsmanship, the same 
precision forming and fitting that you yourself would use if you set out to make the 
finest loudspeaker the world had ever heard. JBL Signature precision speakers are the 
most efficient loudspeakers made. 

With a JBL Signature Loudspeaker in your high fidelity system, you can exhibit your 
components with pride, confident that those you have made yourself are being demon- 
strated in the most effective way possible. 

MODEL 0130 -15" extended range loud- 
speaker The only 15" extended range 
speaker made with a 4" voice coil is the 
world -famous JBL Signature 0130. The large 
voice coil stiffens the cone for crisp, clean 
bass; smooth, extended highs. Your basic 
speaker, the D130 works alone at first, 
later becomes a low frequency driver when 
you add a JBL Signature high frequency unit 
and dividing network to achieve the ulti- 
mate excellence of a JBL Signature two - 
way system. 

MODEL 0123 -12" extended range loud- 
speaker With outstanding "presence" and 
clean response throughout the entire audio 
spectrum, the D123 features an unusual 
shallow construction. Only 35/s" deep, it is 
designed to mount flush with the wall, be- 
tween studding, in any standard wall or 
partition. Frequently, the 0123 is used in 
multiples in "infinite baffle" wall installa- 
tions. In this case the JBL Signature 075 is 
a logical high frequency unit to add when 
you advance to a two -way system. 

MODEL D208 -8" extended range loudspeaker A pre- 
cision transducer in every sense of the word, the famed 
JBL Signature 8" D208 is made with the same care 
and precision as the larger units in the James B. 
Lansing Sound, Inc., line. If space and cost are major 
considerations, the D208, properly enclosed, provides 
the most lastingly satisfactory sound you can.get. It is 
widely used in top quality systems where extension 
speakers are desired for areas other than the main 
listening room. 

JBL Signature two -way systems are available as kits 
086 KIT This two -way system is made 
up of units which have been acclaimed 
by impartial authorities as the finest 
available anywhere today. Included in 
the kit are the 150.4C Low Frequency 
Driver, N500H Network, 375 High Fre- 
quency Driver, 537 -509 Horn -Lens 
Assembly. These are the same units - 
including the serpentine acoustical lens 
-which are used in The Hartsfield .. . 

units designed originally for installation 
in the most modern theaters in the world. 

002 KIT Including some of the newest 
speakers made, the JBL Signature 002 
Kit includes a 0123 for low frequency 
reproduction, N2500 Network, 075 High 
Frequency Unit. The 002 Kit is moder- 
ately priced, yet gives the user all the 
advantages of a two -way system made 
with independent drivers. 

001 KIT Probably the most popular high 
quality two -way system on the market, 
the JBL Signature 001 system consists 
of a 130A Low Frequency Driver, N1200 
Network, 175DLH High Frequency Assem- 
bly. The 0130 may be substituted for 
the 130A without disturbing the balance 
or coverage of the system. 

September, 1957 

MODEL 175DLH high frequency 
assembly The acoustical lens is 
only available on JBL Signature 
high frequency units. The 14 ele- 
ment lens on the 175DLH disperses 
sound within the listening area over 
a 90° solid angle, smoothly, with 
equal intensity regardless of fre- 
quency. The acoustical lens is the 
greatest contribution to lifelike 
high frequency reproduction in 
20 years, and it was developed for 
use with high fidelity equipment by 
James B. Lansing Sound, Inc. In 
addition to the lens, the 175DLH 
consists of a high precision driver 
with complex phasing plug and a 
machined aluminum exponential 
horn. Designed for crossover at 
1200 cycles with the JBL Signature 
N1200 Network. 

MODEL 075 high frequency unit 
Another exclusive for James B. 
Lansing Sound, Inc. is the ring 
radiator in the JBL Signature 
075 high frequency unit. A ring. 
rather than a diaphragm, radi- 
ates into the annular throat of 
an exponential horn. The result 
is high frequency reproduction 
of unmatched smoothness and 
clarity, absolutely free of reso- 
nances and strident peaks. The 
horn is beautifully machined 
from aluminum, the entire unit 
a gratifying, solid piece of fine 
craftsmanship. Designed for 
crossover at 2500 cycles with 
the JBL Signature N2500 Net- 
work. 

There are many more kits and loudspeakers in the 
IlrJBL Signature line. Whatever your needs, you will find 
exactly the right unit or system in the complete JBL Sig- 
nature catalog. Send for your free copy. A limited number 
of technical bulletins are also available. Please ask only 
for those in which you are vitally interested. 

means -I 
JAMES B. LANSING SOUND, INC. 
2439 Fletcher Drive Los Angeles 39, California 

Please send me the following: 
Free Catalog of JBL Name and address of Authorized 1B4. 
Signature Products Signature Audio Specialist in my community 

TECHNICAL BULLETINS ON: 

0130 D123 D208 175DLH 075 130A 150 -4C 

Name 

Address 
City Zone State 
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magnetic catalyst that allows for 
greater sound absorption and im- 
proved output. Dept. A of the corn - 
pany will supply full details and prices 
on request. 

"MINITROL" UNIT 
Radio Corporation of America has 

announced a revolutionary combina- 
tion talk- hear -control unit which is de- 
signed to take "desk clutter" out of 

9r*1,M e7'2YLPf 
RECORD PLAYING EQUIPMENT 

from Manual Players to 
Professional Transcription 

Turntables 

- 
RC 88 

N 

'5450 
/ net 

Full 
manual and 
automatic posi- 
tions. True -turret drive ...uses no belts. 
4 -pole "Induction Surge" motor. Fool- 
proof Garrard Pusher Platform. -------------------- 

I 

I 
I 

/ ,,.... ; 
N R 

RC121 ; \` 1 / 
(/ . cd ".. I RC 98 

s4250 / Garrard's most compact, econom- All RC 88 features, including full !W g,s l 
% O net 

Si Ipii- MngerOperationy 
permits drive, PLUStcont continuous Ftorret 

, uhf7 50 / 
stacking all record sizestogether. variable speed control on all St I net/ 
4 -pole motor. Manual position, speeds. ,.... --- r--------- - - - - -- 

i 301 This is the 
New 

Model T 
3-..../..i4 Supreme in its class. answer for a /may ,,,Qg ,, 
sn Individual card gives quality budget system. Incorpo- ft f150 1 Yx yV , performance measurements for II rates all record playing features I 

S{ {, L net / each unit. Dynamically balanced of the Garrard automatic chang- 

cast aluminum turntable. Heavy -' ers. 4 -pole motor; automatic \ net / 
duty 4-pole s h a d e d mo or. t stop 

British Industries Corporation Dept. GM -47 
1 

Port Washington, N. Y. I 
Please send B.I.C. High Fidelity Plan Book. 

Name 

Address 
City Zone 

MAIL THIS COUPON TODAY 
All Garrard and other B.I.C. components are 

Illustrated and described tally in the B.I. C. 

I High Fidelity Plan Book, a useful guide in plan- 
I ning any hl -ti system. 

LquIify- endorsed product et the B.I.C. Group 

cirf'lan 
Book 

State 

GET YOUR COMMERCIAL TICKET 
EASIER WITH... 

Kaufman's 

RADIO OPERATOR'S LICENSE 
0 AND A MANUAL 

The BEST book for 
FCC License Preparation 
Covers elements t thru 8. 

The or_dy book with complete discussion 
of answers to every technical question in 
the FCC Study Guide. Makes it very easy 
to answer multiple choice questions. 

Used by leading schools and industry. 
Only $6.60 at jobbers, bookstores 

or direct from: 

JOHN F. RIDER PUBLISHER, INC. 
116 West 14th Street, New York 11, N. Y. 

96 

TAPE RECORDERS 
WHOLESALE PRICES 

III -FI COMPONENTS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 

CARSTON NEW YORK 2888 Y. 
L 

&ARGAIN TV 
NUMI /N6? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

mobile radio base station installations. 
Known as the " Minitrol," this minia- 

turized transistor unit combines in a 
single compact case the microphone, 
speaker, and controls necessary for 
station operation of two -way radio 
system. The unit can be mounted on 
an adjustable arm over the dispatch- 
er's desk, can be pre -set for hands -free 
operation; and provides a foot switch 
for transmitter operation. 

The "Minitrol" measures approxi- 
mately 6"x21/2 "x2" and is only a frac- 
tion of the size and weight of 
conventional radio desk equipment 
which it replaces. 

NEW BEAM -ECHO LINE 
Majestic International Sales Corp., 

25 W. 57th Street, New York, N. Y. 
is handling the U. S. distribution of a 
complete line of high- fidelity equip- 
ment being imported from England 
and made by Beam -Echo Limited. 

The line includes amplifier -preamps, 
stereo amplifiers, AM -FM tuners, 
stereo tape decks, and various speaker 

systems. One of the outstanding units 
in the line is the "Super 21" (Model 
PL6) a 21 -watt combination amplifier - 
preamp which retails in the moderate 
price class. 

Power output is 15 watts minimum 
from 30 to 20,000 cps with frequency 
response (at 400 cps) .1% total at 10 
watts. IM distortion at 40 and 10,000 
cps (4.1 ratio) is 1% at 10 watts and 
2% at 14 watts. 

The input selector control has seven 
settings covering tuner, three different 
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If you buy Newcomb or sell Newcomb, you profit from Newcomb's 
proven dependability. First of all, Newcomb products earn their place 
in the sun by their superior sound. But the quality that accounts for 
Newcomb's position as probably the largest independent manufacturer 
in the field is dependability. The user owns equipment that is always 
ready to operate, ready to go to work from the minute it is installed. 
The dealer is not plagued with a series of profit -eating service calls. 
And, he gains the invaluable asset of a satisfied customer. Newcomb 
dependability is the result of highly- refined conventional circuitry, 
quality parts, thorough testing, and meticulous reworking until New- 
comb products meet Newcomb standards -the highest in the audio 
industry. The tried and true conventional circuitry found in Newcomb 
products not only adds to their dependability, but also is readily under- 
stood by the maintenance technician. "Dependability" is a character- 
istic that cannot be established by a simple assertion. Dependability 
must be proved over a period of time. In twenty years Newcomb Audio 
Products Co. has proved its ability to deliver maximum dependability 
combined with superior sound ... consistently. 

N EWCOM 
DEPENDABLE NEWCOMB PUBLIC ADDRESS AMPLIFIERS 

are designed for continuous heavy duty, safety, simplicity of operation. 
Although specifically designed for use in school and civic auditoriums, 
their flexibility and dependability have led to an impressive variety of 
applications -in radio and television stations, government projects, 
sports events ...The Newcomb Custom KX -50 shown here is the finest 
public address amplifier ever offered- without equal at any price. A 50 
watt unit with less than 3% distortion, full remote control, double - 
acting separate bass and treble controls, bandwidth selector, dual elec- 
tronic eye volume and overload indicator ...Write for free catalog 
containing complete description. 

dependabi 1 ity 
DEPENDABLE NEWCOMB HIGH FIDELITY COMPONENTS 

are noted for their exceptional, continuous reliability and brilliant per- 
formance. Newcomb has concentrated on the qualities of sound repro- 
duction most desirable for home entertainment, reduced distortion and 
hum to the vanishing point, increased the flexibility of control, achieved 
outstanding beauty in appearance. Finest of all compact -styled units 
are the flexible Newcomb Compact 1020 preamplifier -control unit -power 
amplifier and the sensitive, stable Newcomb Compact 200 AM -FM 
Radio Tuner. 

DEPENDABLE NEWCOMB RECORD AND TRANSCRIPTION PLAYERS 

have earned an unchallenged reputation for reliability and safety in 
many of the leading public school systems throughout the nation. Rug- 
gedly built, with excellent audio quality, they represent the greatest 
value available in this field today. Newcomb Record Players have gained 
wide acceptance for church activities and Sunday schools, in dance 
schools, and among square dance callers. Only American made parts 
are used in this equipment. All Newcomb products bear the Under- 
writers Laboratories labels. 

Write for free catalog of products in which you are interested 

Since 1937 Hollywood's leading producer of precision I 
NEWCOMB AUDIO PRODUCTS COMPANY Department F -9 

products for the control and amplification of sound. 6824 Lexington Avenue Hollywood 38, California 
A LIMITED NUMBER OF DEALERSHIPS IN A FEW AREAS ARE OPEN. WRITE FOR DETAILS 
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DYNAKIT 
Amplifier Kits 
A proven circuit of finest sound 
quality in a new deluxe 60 watt 
model and standard 50 watt 
model 

Mark III 60 watts $7995* 
4, 8, 16 ohm outputs net 

The new Mark III includes all 
the sensational attributes of the 
popular Mark II plus these out- 
standing deluxe features 
* 60 watts at less than 1% distortion. 

Instantaneous peak power of 140 
watts. IM less than .05 at average 
listening levels. 

* Choke filtering and low noise cir- 
cuitry reduce hum and noise to 96 db 
below 60 watts. 

* New rugged KT -88 tubes and other 
heavy duty parts used conservatively. 

Mark II 50 watts $6975* 
8, 16 ohm outputs net 

The Mark II is the best buy in high 
power high fidelity kits 
* Ease of assembly due to uniquely 

simple circuitry and printed circuit 
construction with factory- mounted 
parts. 

* Highest stability using patented sta- 
bilizing networks with minimum num- 
ber of phase shifting stages. Suitable 
for all loudspeaker systems including 
electrostatic. 

* Dyna Bisset (patent pending) for 
simplified adjustment and complete 
freedom from effects of unbalanced 
components. No balancing adjust- 
ments required to meet published 
specifications. 

* Dynaco Super -Fidelity output trans- 
former with patented para- coupled 
windings. This is the finest available 
transformer of its type for the most 
critical audio uses. 

Slightly higher in West 

Available from leading Hi -Fi dealers 
everywhere. Descriptive brochure avail- 
able on request. 

DYNA COMPANY 
617 N. 41st Street Philadelphia, Pa. 
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equalization curves, auxiliary, 7.5 ips 
tape and 3.75 ips tape. A loudness coln- 
pénsator is included for adjustment 
to suit individual tastes. The bass con- 
trol has 18 db boost and 12 db cut in 
relation to 1000 cps level and 19 db 
boost and 20 db cut with the treble 
control at the same level. 

For complete information on the 
"Super 21" and other units in this 
new British line, write the U. S. dis- 
tributor direct. 

INTERCOM AMPLIFIER 
Transval Engineering Corporation of 

Culver City, Calif. is now in produc- 
tion on a transistorized intercom am- 
plifier which weighs only a few ounces. 

Designed especially to boost headset 
volume level in intercom systems, the 

Model 7003 can be used in both mobile 
and fixed base interphone circuits. The 
new amplifier is suitable for applica- 
tions where either weak signals or 
high noise levels impair intelligibility 
of communications. It can be supplied 
to operate at any voltage between 6 
and 50 volts d.c.; can be plugged into 
the standard interphone headset jack; 
has an output of 150 mw.; and is 
equipped with a manual volume 
control. 

The device meets applicable MIL 
specifications. 

NEW PENTRON LINE 
Among the many new units being 

offered by The Pentron Corporation, 
777 S. Tripp Ave., Chicago 2, Ill. is 
a series of tape transport mechanisms 
for custom installations. 

Designated as the Models TM -1, 
TM -3, and TM -4, all of the mechan- 
isms include professional quality heads 
with easily changed pole pieces; "Fin - 
ger-Flite" single rotary control for 
"drive ", "fast forward ", and "fast re- 
wind"; "Quik -Flip" speed change lever 
for either 7.5 or 3.75 ips speeds; less 
than .4% flutter; automatic self -en- 
ergizing differential braking; four 
standard pin jack outputs; and gray 
and gold housings. 

Complete details and specs on these 
new tape drives will be supplied by the 
company on request. 

RACON 18" WOOFER 
Bacon Electric Co., Inc., 1261 Broad- 

way, New York 1, N. Y., is now mar- 
keting the Model 18 -HW, an 18" low - 
frequency speaker which can be driv- 
en by normally sized amplifiers. 

Although capable of a continuous 
power input of 25 watts, any conven- 

tional 10 to 20 watt amplifier can be 
used. A patented design of floating 
cone results in low fundamental reso- 
nance, high compliance, and low mass. 
The plastic foam surround which sup- 
ports the cone provides pneumatic 
self- damping without recourse to spe- 
cial amplifier output circuitry. Useful 
response is 10 to 1500 cycles. 

The basket is a massive aluminum 
casting. The magnetic structure uses 
a chemically pure 20 -pound iron 
"keeper" which encloses a 5 -pound 
Alnico 5DG slug magnet. Fundamental 
resonance is 19 cps and net weight 
is 38 pounds. 

For free literature which includes 
typical enclosure and circuitry for 
two -and three -way systems using the 
18 -HW as a woofer, write the manu- 
facturer direct., 

AUDIO -VISUAL TAPE UNITS 
Designed especially for the require- 

ments of the audio -visual field, the 
Audio Division of American Electron- 
ics, Inc., 655 W. Washington Blvd., 
Los Angeles 15, Calif. is now market- 
ing a line of tape recorders to meet 
the need. 

The "American Series AV 100" units 
are lightweight recorders of die -cast 
construction with three integral mo- 
tors -one for tape drive and two for 
take -up. With push- button operation 
and safety erase interlock, the record- 
ers accommodate reel sizes up to 101 /2" 
and are built to operate in either a 

vertical or horizontal position. Speaker 
and amplifier units may be added to 
the basic recorder to provide a single 
case record and playback machine. 

All of the recorders are designed for 
standard 3.75 and 7.5 ips, 60 cycle 
operation although 50 -cycle models 
are available on special order. The 
line now includes four models, all de- 
signed on the principle of unit con- 
struction. Thus, by the addition of 
accessories, one model can be easily 
converted to any of the other three 
in the series. 

MASTER CONTROL CENTER 
Lafayette Radio, 165 -08 Liberty 

Ave., Jamaica 33, N. Y. is now offering 
a new master audio control unit in 
both kit and wired form. 

Functionally designed to keep pace 
with binaural conversion of existing 
sound systems, the new circuit fea- 
tures d.c. on all filaments for mini- 
mum hum and negative feedback. The 
IM distortion is below .09% at 1 volt 
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and harmonic distortion approximate- 
ly .25% . at 5 volts. There are dual 
cathode- follower output stages and 24 
positions of equalization. 

There are seven inputs on the unit 
to handle every type of cartridge, tun- 

er, or tape input. Sensitivity is 54 db 
on magnetic input, 14 db on tuner, 
tape, and auxiliaries. The noise level 
is 80 db below 3 volt output at full 
gain and better than 50 db below pro- 
gram level at full gain with a 10 mv. 
input. 

In kit form the unit is catalogued as 
the KT -300 and as the LT -30 in wired 
and tested form. 

12 -WATT AMPLIFIER KIT 
Electronic Instrument Co., Inc., 33- 

00 Northern Blvd., Long Island City, 
N. Y. has added a 12 -watt William- 
son -type amplifier to its line of kit 
and wired audio instruments. 

The Model HF -12 comes complete 
with preamplifier, equalizer, and con- 
trol section which makes it applicable 
for any medium -power hi -fi system 
application. There are two low -level 
inputs for magnetic phono (RIAA) 
and tape head (NARTB) ; two high - 
level inputs for TV, tuner, or crystal 
ceramic cartridges; unused inputs are 
shorted for zero crosstalk. The d.c. 
superimposed on all filaments elimi- 
nates cathode -heater leakage as a 
source of hum. 

The amplifier will handle 12 watts 
continuous and 25 watts peak. Fre- 
quency response is 25 to 20,000 cps ± .5 db at 12 watts. Damping factor 
is above 7 from 20 to 15,000 cps. Con- 

nections for 4, 8, and 16 ohm speakers 
are provided. The chassis measures 
3%" x 12" x 81/4" and weighs 13 
pounds. 

ADJUSTABLE TONE ARM 
Garrard Sales Corp., Port Washing- 

ton, N. Y. has recently introduced a 
new transcription tone arm which is 
said to be the first to be completely 
adjustable as to length, tracking 
angle, stylus pressure, and height. 
September. 1957 

DYNAKIT 
PREAMPLIFIER 

An Outstanding Companion Kit 
to the World Famous Dynakit Amplifiers 

This handsome new control unit gives crystal clear, noise -free 
reproduction from any modern program source. Its unique all 
feedback design by David Hafler sets a new standard of pre- 
amplifier performance. The design of the Dynakit preamplifier 
is a synthesis of outstanding features which produce smoother, 
more natural sound. Compare these features with any other 
units regardless of price. 

* UNEQUALLED PERFORMANCE 
Actually less than .1% distortion un- 
der all normal operating conditions. 
Response ± .5 db 6 cps to over 60 kc. 
Distortion and response unaffected by 
settings of volume control. Superla- 
tive square wave performance, and 
complete damping on any pulse or 
transient test. 

* EASIEST ASSEMBLY 
All critical parts supplied factory - 
mounted on XXXP printed circuit 
board. Eyeleted construction prevents 
damage to printed wiring. This type 
of construction cuts wiring time by 
50% and eliminates errors of assem- 
bly. Open simplified layout offers 
complete accessibility to all parts. 

* LOWEST NOISE 
Integral do heater supply plus low 
noise components and circuitry bring 
noise to less than 3 microvolt equiva- 
lent noise input on RIAA phono posi- 
tion. This is better than 70 db below 
level of 10 millivolt magnetic car- 
tridge. 

Descriptive brochure available on request. 

* FINEST PARTS 
1% components in equalization cir- 
cuits to insure accurate compensa- 
tion of recording characteristics. 
Long life electrolytic capacitors and 
other premium grade components for 
long trouble -free service. 

* HIGH FLEXIBILITY 
Six inputs with option of extra phono, 
tape head, or mike input. Four ac out- 
lets. Controls include tape AB moni- 
tor switch, loudness with disabling 
switch, full range feedback tone con- 
trols. Takes power from Dynakit, 
Heathkit, or any amplifier with octal 
power socket. 

* OUTSTANDING APPEARANCE 
Choice of bone white or charcoal 
brown decorator colors to blend with 
any decor. Finished in indestructible 
vinyl coating with solid brass es- 
cutcheon. 

* BEST BUY 
Available from your Hi Fi dealer at 
only $34.95 net (slightly higher in 
the West), and yet the quality of per- 
formance and parts is unexcelled at 
any price. 

DYNA COMPANY 617 N. 41st ST. 

Pat. Pending 

PHILADELPHIA, PA. 
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you think 

that brands 
..;- 

of recording tape , 
t{ 

are alike... 

try 

BRAND 

ferro -sheen ! 

Available wherever quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 
Export: ñMorhan Exporting Corp., New York, N.Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 

The Model TPA /10, finished in 
chrome and white enamel, includes a 
special patented protractor which lays 
out the recommended angle on which 
to align the cartridge for any arm 
length being used. The removable 
head will take virtually any type 
phono cartridge. 

One of the key features of this tone 
arm is the use of the smallest possible 
number of pivots to reduce traversing 
friction to an absolute minimum. This 
advantage is achieved through spring 
loaded, cone -type ball bearing pivots. 
The vertical pivot is a specially de- 
signed bearing, combining the features 
of a ball bearing journal suspended on 
a single ball thrust. 

Department K -28 of the company 
will supply further details on request. 

CORNER SPEAKER SYSTEM 
Reeves Equipment Corp., 10 E. 52nd 

Street, New York, N. Y., is handling 
the U.S. distri- 
bution of a new 
four -cubic -foot 
corner loud- 
speaker system 
recently intro- 
duced by Tand- 
berg. 

The Model 
165BK incorpo- 
rates an 8 -inch 
dual -cone speak- 
er and tweeter 
with built -in 
crossover net- 
work to repro- 
duce frequencies up to 16,000 cps. The 
unit is light enough to be mounted at 
ceiling level, if desired. 

Available in Norwegian hand -rubbed 
mahogany, the cabinet measures 40" 
high by 21" wide by 91/2" deep and 
weighs 271/2 pounds. The rear of the 
corner enclosure is constructed of a 
one -piece 3/4" plywood that features a 
90 degree corner bend. 

Both speaker and tweeter are driv- 
en from the same 1" voice coil. To pro- 
vide high frequency response at full 
energy, the air gap of the magnet fea- 
tures a copper ring which reduces the 
self- inductance of the coil. The cone, 
which is constructed of special long 
fibers, is designed with a metal diffu- 
sion grille to radiate the high frequen- 
cies at a wide angle. 

PILOT 40 -WATT AMPLIFIER 
Pilot Radio Corporation, 37 -06 Thirty - 

sixth St., Long Island City 1, N. Y. has 
added a new basic high -fidelity ampli- 
fier, the Model AA -908, to its line of 
audio components. 

Designed to furnish optimum quality 
of performance from all high -fidelity 
speaker systems, the new amplifier is 
rated at 40 watts continuous and 80 
watts peak with harmonic distortion of 
.5 %. Constructed on a sturdy, brushed 
brass finished chassis with complete 
tube enclosure, the unit measures 63/4" 
x123/8 "x91/4 ". 

Frequency response is 20 to 20,000 
cps i- .1 db with the speaker compen- 
sation switch in the "flat" position. IM 

You'll enjoy ... 
THE CHALLENGING 
NEW THEME OF 
THIS YEAR'S 
PHOTOGRAPHY 
ANNUAL ! 

The 1958 edition of the PHOTOGRA- 
PHY ANNUAL is the brightest and 
most imaginative ever published. Its 
theme, its contributors, its 250 pages 
of striking photographs are certain to 
delight you! 

"WHAT IS A CAMERA ?" is the 
exciting theme. 

In answer to that question, the Edi- 
tors of POPULAR PHOTOGRAPHY 
have compiled "an illustrated defini- 
tion of photography"- including a se- 
lection of the most entertaining and 
original pictures you've ever seen. 

The wonderful world of photogra- 
phy will be yours to enjoy through 
the lens of: 

The Exciting Camera 
The Playful Camera 
The Workaday Camera 
The Romantic Camera 
The Realistic Camera 
The Intimate Camera of 

Harold Feinstein 
The Story -Telling Camera 
The Portrait Camera 
The. Nature Camera 
The Glamour Camera of 

Don Ornitz 
The Casual Camera 
The Color Camera 
The Action Camera 
The Imaginative Camera 

BEST OF ALL -you'll profit from 
a special section on the most impor- 
tant camera of all -Your Camera. A 
helpful guide to learning from the 
photo masterpieces of others! 

BUY YOUR COPY OF 
THE 1958 PHOTOG- 
RAPHY ANNUAL on 
sale September 19- 
only $1.00 
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distortion is .9% at 40 watts, .4% at 
20 watts, and .15% at 10 watts. Hum 
level is 90 db below 40 watts. Output 
impedances of 0, 8, and 16 ohms are 
available and a choice of damping fac- 
tors (6, 2, and 1) is offered. 

A data sheet covering this new unit 
is available without charge from the 
manufacturer. 

CALBEST AMPLIFIER 
Calbest Electronics, 4801 Exposition 

Blvd., Los Angeles 16, Calif. has de- 
veloped a new 15 -watt amplifier which 
is being marketed as the Model 7615. 

Among its features are an integrated 
built -in preamp; magnetic and tape 
head equalization; separate turnover, 

roll -off, bass, treble, and loudness con- 
trols; and adjustable five -step contour 
control. 

Also included in the circuit are 
noiseless deposited carbon resistors in 
the preamp, a rumble filter and hum 
balance adjustment, and negative 
feedback loops over every stage. The 
printed circuit chassis is floating and 
shock- mounted. 

The unit is housed in a tilt panel, 
brushed brass -finish, all -metal enclos- 
ure which is mounted on mar -proof 
rubber feet. 

AUDIO CATALOGUES 
"FIDELITONE" CATALOGUE 

Permo, Inc., 6415 N. Ravenswood 
Ave., Chicago 26, Ill. has just released 
copies of its 1957 -58 "Fidelitone" cata- 
logue covering a complete line of 
phonograph needles and accessories. 

A "Key" section of the catalogue 
uses the principle of recognition to as- 
sist the customer in selecting his new 
needle. It includes photographs which 
highlight the outstanding feature by 
which each needle can be identified. 
In addition, the catalogues carries a 
model number listing with direct ref- 
erence to the right needle for each, a 
cartridge -to- needle section, and a 
cross reference listing, as well as a 

September, 1957 

the ALTEC 
BIFLEX principle 
(A new development in loudspeaker design) 

Biflex loudspeakers are the product of a new principle in loudspeaker design 
developed by Altec. They have an efficient frequency range far greater than 
any other type of single voice -coil speaker and equal to or exceeding the 
majority of two or three -way units. This truly amazing frequency range, which 
is guaranteed when the speaker is properly baffled, is the result of the Altec 
developed viscous damped concentric mid -cone compliance. 

This compliance serves as a mechanical crossover providing the single voice - 
coil with the area of the entire cone for the propagation of the lower frequen- 
cies and reducing this area and mass for the more efficient reproduction of 
the higher ranges. Below 1000 cycles per second the inherent stiffness of the 
Biflex compliance is such that it effectively couples the inner and outer sections 
of the cone into a single integral unit. The stiffness of the compliance is 
balanced to the mechanical resistance and inertia of the peripheral cone sec- 

tion so that the mass of this outer section effectively prevents the transmission 
of sounds above 1000 cycles beyond the mid -compliance and the cone un- 
couples at this point permitting the inner section to operate independently for 
the reproduction of tones above 1000 cycles. Proper phasing beween the two 
cone sections is assured by the controlled mechanical resistance provided by 
the viscous damping applied to the compliance. 

I,n each of the three Biflex speakers, this mid- compliance cone is driven by 
an edge -wound aluminum voice -coil operating in an extremely deep gap of 
regular flux density provided by an Alnico V magnetic circuit shaped for max- 
imum efficiency. 

If you have not had an opportunity to listen to the Altec Biflex speakers, 
do so soon. You will be surprised by their quality and efficiency. Compare 
them with any single voice -coil speaker made; you will find them far superior. 
You will also find them comparable to many higher- priced coaxial and three - 
way speaker systems. 

An Altec Biflex is the world's greatest value in high fidelity loudspeakers. 

Diameter: 
Guaranteed 
Frequency Range: 

Price: 

408A 
81/4" 

60 to 16,000 cycles 
$27.00 

412A 
121/4" 

40 to 15,000 cycles 
$48.00 

415A 
1536" 

30 to 14,000 cycles 
$63.00 

ALTEC FIDELITY IS HIGHEST FIDELITY 

LANSING CORPORATION 

Dept. 3 -H 

1515 So. Manchester Avenue, Anaheim, Calif. 

161 Sixth Avenue, New York 13, N.Y. 
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offers you peak performance 
in high fidelity at low cost 

AMPLI H,IE RS 
Pilot -engineered Williamson -type circuits employing 
specially wound output transformers to insure abso- 
lute stability and lowest distortion. Power specifica- 
tions are conservatively rated, and amplifiers are 
designed for continuous operation at full output. 

AA -920 
Rated output with less than 1% distortion: 
20 watts (40 watts peak); frequency re- 
sponse: 20 to 20,000 cycles, ±ldb. Has built - 
in preamp and audio control with hum -free 
DC on tube heaters; tape head and phono 
inputs with separate equalization; 3- position 
rumble and scratch filters; bass and treble 
controls; loudness- contour and volume con- 
trols; plus tape recorder output. Housed in 
handsome enclosure finished in brushed brass 
and burgundy. 
Dimensions: 4% "h x 1314"w x 9 "d. 

$99.50 Complete 

AA -41 OA 
Basic amplifier -rated output with less than 
1% distortion: 20 watts (40 watts peak); 
frequency response: 20 to 20,000 cycles, 
i0.6db; 6L6GB output tubes. Chassis and 
cover cage finished in brushed brass. 
Dimensions: 4" x 12%" x 6" high. 

$59.50 Complete 

AA-903B 
Rated output with less than 1% distortion: 
14 watts (28 watts peak); frequency re- 
sponse at rated output: 20 to 20,000 cycles, 
±ldb. Has built -in preamp and audio control 
with hum -free DC on tube heaters; tape head 
and phono inputs with separate equalization; 
2- position rumble and scratch filters; bass 
and treble controls; loudness- contour and vol- 
ume controls; plus tape recorder output. 
Housed in handsome enclosure finished in 
brushed brass and burgandy. 
Dimensions: 4% "h x 131/2"w x 9 "d. 
$79.95 Complete 
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AA -908 
Basic amplifier -rated output with less than 
1% distortion: 40 watts (80 watts peak); 
frequency response: 20 to 20,000 cycles, 

6CA7 output tubes; provision for 
selecting optimum damping factor. Chassis 
and cover cage finished in brushed brass. 
Dimensions: 121/4" x 81/2" x 61/2" high. 
$125.00 Complete 

Make your own performance tests of these amplifiers at your Pilot dealer. 
For complete specifications, write to Dept. DX -9 

Prices slightly higher west of Rockies. 

RADIO CORP., 37 -06 36th St., Long Island City 1, N. Y. 

Over 38 years leadership in electronics. 

cataloging of conventional needles and 
accessories. 

"AUDIO FREQUENCY EQUALIZERS" 
Cinema Engineering, 1100 Chestnut 

St., Burbank, Calif., has just released 
a new 16 -page catalogue entitled "Au- 
dio Frequency Equalizers." 

The publication includes product il- 
lustrations and two dozen charts show- 
ing response characteristics, dialogue 
and variable equalizer diagrams, etc. 
The units described provide net- 
works which, in simplified And flexible 
arrangement, may be used to build up 
almost any type of a.f. response char- 
acteristics. 

Principal use of the items covered is 
in the fields of industrial and scien- 
tific research, telecommunications, TV 
and radio broadcasting, sound record- 
ing, and motion pictures. 

When requesting a copy of this new 
catalogue, please address letters to 
Manager James L. Fouch of the com- 
pany. 

SPEAKER DATA 
Quam- Nichols Company, Chicago, 

Ill. is now offering copies of its new 
speaker catalogue listing 114 replace- 
ments, outdoor, p.a., intercom, and hi- 
fi speakers and rear -seat speaker kits. 

Eighteen types are illustrated and 
the catalogue lists complete specs, in- 
cluding numbers, type, field, power 
handling, dimensions, and list prices 
on each unit. 

"TAPE NOISE" 
The problem of noise in magnetic 

tape recordings is covered in Bulletin 
34 of "Sound Talk" now available 
from Minnesota Mining and Manu- 
facturing Company, Dept. M7- 181, 900 
Bush St., St. Paul, Minn. 

This five -page technical bulletin, il- 
lustrated with graphs and line draw- 
ings, tells what "tape noise" is an:l 
how it is diagnosed on a tape recorder. 
Among the points covered are fre- 
quency - modulation noise, drop - out 
noise, modulation noise causes, and 
erasure problems. 

The brochure is available without 
charge. 

STEREO EQUIPMENT 
Lafayette Radio, 165 -08 Liberty 

Ave., Jamaica 33, N. Y. has released 
a four -page sheet listing the stereo 
equipment and accessories it stocks 
for audiophiles. 

Pictured and described are the 
firm's own stereo tape playback sys- 
tem with Viking tape deck; a stereo 
conversion component kit, a complete 
binaural FM -AM radio and tape sys- 
tem, stereo tape playback system with 
binaural amplifier, individual stereo 
recording components, stereo recorded 
tapes (RCA Victor, Westminster -Sono- 
tape, Bel Canto), conversion kits, tape 
demagnetizers, complete stereo tape 
recorder models, and binaural ampli- 
fiers and FM -AM tuners. 

Write Dept. SA -63 of the company 
for a copy of this new flyer. -J- 
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Pictures on a Flat Panel 
(Continued from page 55) 

can be used: "The only limitation is 
the color of the phosphors used." 
Present development of the Sylvatron 
panels has been carried on as a co- 
operative project by the General 
Engineering Laboratories of the man- 
ufacturer, located in Salem, Mass., 
and the Lincoln Laboratories of the 
Massachusetts Institute of Technol- 
ogy. With samples of the panels being 
made available to other interested 
manufacturers and laboratories, the 
opportunities for further developments 
are increased many times. 

If some form of these panels is 
eventually evolved for use in mono- 
chrome TV receivers, the complete 
task will not end with the availability 
of the panel itself. Receiver circuitry, 
particularly with regard to presently 
used deflection methods, will have to 
undergo radical alteration. It is not 
expected that the panels will lend 
themselves to use with devices akin 
to present deflection yokes. 

Among observers at the demonstra- 
tion not connected with the Sylvania 
organization, there was considerable 
speculation on how presently trans- 
mitted synchronizing pulses could be 
used to provide scan across an electro- 
luminescent panel. The feeling was 
that there are several methods to pick 
from, but whichever one was chosen 
would have to undergo considerable 
circuit development. 

In one method, the electrically con- 
ductive horizontal strips coated on the 
back of an electroluminescent panel 
would correspond roughly to the 
raster lines. The vertical deflection 
voltage would be applied to a gradu- 
ated delay line, which would be a 
vertical strip along one side of the 
panel (or two such strips, one on 
either side of the panel). In this way, 
the horizontal strips would be succes- 
sively excited from the top of the 
screen to the bottom, in step with the 
video information transmitted for each 
line. In like manner, horizontally 
placed delay lines at the top and bot- 
tom of the panel would control a series 
of vertical strips running from left to 
right across the flat screen, and hori- 
zontal deflection across the panel 
would thus be obtained. 

To produce color pictures, a tech- 
nique similar to that used in the 
single -gun Lawrence tube might be 
successful. Alternating horizontal 
color -phosphor strips could be con- 
trolled by a series of electrically con- 
ductive strips behind the screen. The 
latter series of strips would replace 
the grid -wire structure now used for 
post -acceleration deflection. 

Although application to flat- screen 
TV must remain speculative for the 
present, Sylvania foresees early use in 
radar displays, air -traffic control 
boards, tracking devices, computer 
memories, and computer readouts. 
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and only 

PILOT 
offers you peak performance 
in high fidelity at low cost 

3-in-1 COMPONEIT 
U_-. ITS 

Pilot engineering and ingenuity at its best! Tuner, amplifier and 
preamp -audio - control built onto a single chassis for greatest 
convenience in assembling a high fidelity system. Only the 
speaker, and record player or tape recorder need be connected. 

HF -30 
Includes FM -AM Tuner with tuned RF stage 
for high sensitivity - perfect quieting even 
with fringe signals; precise BEACON tuning 
indicator; AFC with disabling switch; 10 KC 
filter for AM: built -in FM and AM anten- 
nas; flywheel tuning. 
Preamp -Audio Control with phono and auxil- 
iary inputs; bass and treble controls, loudness - 
contour and volume controls, tape recorder 
output. 
Power Amplifier with less than 1% distortion 
at 12 watts rated output (24 watts peak); 
and frequency response: 20 to 20,000 cycles, 
±ldb; selector switch for independent or 
simultaneous operation of two speaker sys- 
tems. Housed in handsome enclosure finished 
in brushed brass and burgundy. 
Dimensions: 41/4 "h x 141/4 "w x 10 % "d. 

$169.50 Complete 

HF-42 
Includes FM -AM Tuner with tuned RF stage 
and dual cascade limiter- discriminator FM 
circuit for maximum sensitivity - perfect 
quieting even with fringe signals; precise 
BEACON tuning indicator; AFC with dis- 
abling switch; 10 KC filter for AM; built -in 
FM and AM antennas; flywheel tuning. 
Preamp -Audio Control with hum -free DC 
on tube heaters; tape head and phono inputs 
with separate equalization; bass and treble 
controls; loudness- contour and volume con- 
trols; tape recorder output. 
Power Amplifier with less than 1% distortion 
at 20 watts rated output (40 watts peak) ; 

frequency response: 20 to 20,000 cycles, 
±1db; built in rumble filter. Housed in hand- 
some enclosure finished in brushed brass and 
burgundy. 
Dimensions: 43'4 "h x 133'4 "w x 1ned. 
$209.50 Complete 

Make your own performance test of these component units at your Pilot dealer. 
For complete specifications, write to Dept. DV -9 

Prices slightly higher west of Rockies. 

RADIO CORP., 37 -06 36th St., Long Island City 1, N. Y. 

Over 38 years leadership in electronics. 
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ULTRA -LINEAR 11* 

aklitPflitifetjrnji 
Significantly better -of course -because it 
features a new feedback system in the proven 
Acro- Developed, Ultra- Linear circuit that 
sets a new standard of stability in amplifier 
performance. 

Significantly better -the heart of the 60 watt 
Ultra- Linear Il amplifier is the Acrosound 
T0.600 output transformer which provides a 

degree of feedback unaffected by the im- 
pedance of the speaker system. 

Significantly better -the Ultra- Linear I f am- 
plifier is supplied in kit form with all critical 
wiring preassembled on a rugged printed 
circuit board . . simple construction requires 
-only 2 hours' assembly time. 

Significantly better in every way: 
RATED POWER OUTPUT -60 watts 
I M DISTORTION -less than 1% at 60 watts 
HARMONIC DISTORTION -Less than 
1% between 20CPS and 20 KC at power 
output within 1 DB of 60 watts 
SENSITIVITY -1.8 volts RMS for 60 watts 
output 
OUTPUT IMPEDANCE -4, 8, 16 ohms 
TUBES -2-EL34,1-GZ34,1-12AX7,1-12AU7 
DAMPING FACTOR -Variable from 0.5 
to 10. 

HUM -90 DB. below rated output 
SIZE -7" x 15'r x 8" high 
WEIGHT -30 lbs. 
Price $79.50 complete with all components. 
$109.50 wired and assembled (slightly 
higher in West) 

Patent Pending 

Pleasesend literatureon illustrated UltraLinear Il Amplifier 

Name 

Address 

City State 

ACRO PRODUCTS COMPANY 
369 SHURS LANE, PHILADELPHIA 28, PA, 

All About Audio 
(Continued from page 68) 

Apart from mass, it is the inductance 
of a voice coil which causes the rise in 
impedance as the frequency goes up. 
For a given resistance, the inductance 
of an aluminum coil is about 30% less 
than copper. It was shown by Dr. Olson 
that the inductance in the voice coil 
can be reduced by covering the center 
pole of the magnet with copper. Philips 
has recently produced an interesting 8" 
speaker with a center pole design as 
shown in Fig. 21. 

With this arrangement there is some 
loss of flux density as it is obviously 
necessary to reduce the diameter of the 
center pole to make room for the layer 
of copper. If this is .010" thick the 
magnet gap must be increased accord- 
ingly. On a 1" center pole with a given 
magnet this would reduce a 13,000 
gauss magnet to about 12,000 gauss. 

Another method of avoiding undue 
rise in impedance is to use a powerful 
magnet and saturate the pole tip; this 
is costly but it retains the benefits of 
high flux density, and has been adopted 
in one model by Goodmans. 

Table 1 shows the rise in impedance 
between 400 and 15,000 cps with the 
various systems which have been dis- 
cussed; broadly speaking, the improve- 
ment is in each case related to cost, but 
the aluminum coil is by far the cheapest 
device. 

It is nearly ten years since I wrote 
the following in a little book : 

"Whereas response curves vary 
enormously according to the method 
of taking them, and may even re- 
quire a pinch of salt to aid digestion, 
an impedance curve at a given vol- 
ume level can be accepted as a state- 
ment of fact." 
These words are just as true today 

as they were then. A perfect loudspeak- 
er would be one which looks like a pure 
resistance at all audio frequencies. The 
basic weakness of the electrostatic de- 
vice is that, from the point of view of 
matching the amplifier, it looks like 
nothing on earth. Before Messrs. Jan - 
szen, Pickering, Leak, and Walker draw 
their revolvers and start shooting, I 
hasten to add that I am not insinuating 
that good and proper transfer of power 
is impossible; I only say it is a pity it 
is not easier and simpler to do. As it is 
not just a question of impedance, I have 
asked my colleague Mr. Cooke to draw 
up a summary of the problems in- 
volved, so that we can open Part 6 in 
the select company of the electrostatic 
speaker. (To be continued) 

Table 1. Impedance of speakers discussed. 

TYPE 

8" (copper coil) 
8" (aluminum coil) 

IMPEDANCE 
(at 400 cps) 

13 ohms 

IMPED- 
ANCE (at 

15,000 cps) 
63 ohms 
18 

12" (copper coil) 14 " 61 " 
12" (aluminum coil) 14 " 33 " 
8" (copper ring) 6.3 " 10 " 
8" (less copper ring) 6.3 " 28 ' 
8" (saturated pole) 16.5 " 24.5 " 

THE SCANDINAVIA STYLED 

Taudbeiy 
A tape recorder of 
distinctive design 

Designed and built in accordance 
with the most advanced European 
Engineering Techniques ... 3 -speed 
(11/2, 33/4, 71/2 ips) half track tape 
recorder and playback unit- custom- 
crafted with a care that makes each 
one a perfectly produced image of 
the other. 

A tape recorder of 
incomparable performance 

Frequency response from 30 to 18,000 
cps at 71 ips; from 30 to 10,000 cps 
at 31,4 ips; from 50 to 6,500 cps at 11 /e 

ips. Flutter and wow below 0.1% at 
71/2 ips and low enough at 17 /a ips to 
be inaudible on piano recordings. 
Signal -to -noise ratio 60 db at high 
recording levels. 

A tape recorder of 
superior value 

It comes complete with fine luggage 
case, balanced playback amplifier, 
high fidelity Goodmans speaker, qual- 
ity crystal microphone, heavy -duty 
input- output cord and 1,200 ft. reel 
of tape for only $299.50. 

Ask your dealer for o demonstration 
or write for full information for 

Taudbciy 
10 E. 52nd St., New York 22, N. Y. 
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Diamond grinding machine automatically 
forms and polishes cone -shaped styli. 

Diamond Needles 

Produced 

Automatically 
Mass -production techniques 
result in 40% price cut. 

THE first process for automatic manu- 
facture of diamond phonograph styli 

was announced recently by Walco 
Products, Inc., East Orange, N. J. The 
effect of the "push- button" process is 
an immediate national retail price cut 
of 40 per -cent on the company's dia- 
mond needles. Because of the price 
reduction, it is expected that an in- 
creased market will exist, particularly 
in medium priced hi -fi assemblies. 
Quality of the needles is also said to 
be noticeably improved by the new 
process, which steps up production by 
20 times and almost completely elimi- 
nates rejects. 

The key to Walco's new process, 
which makes automatic finishing pos- 
sible, is a technique of bonding the dia- 
mond tip to a steel shank. The 
electronic fusing method used elimi- 
nates the possibility of motion or slip- 
page once grinding begins. Next, the 
shank is inserted in a grinding ma- 
chine which shapes the point. Here a 
push- button operation replaces the old 
hand operation, increasing accuracy 
and reducing wear on the diamond 
polishing wheel. The machine adjusts 
to the proper pressure automatically. 
Each tip is microscopically examined 
by the operator at the completion of 
this step. 

In the final step, a third push- button 
machine takes over for the final pol- 
ishing operation. Here use is made of 
ultrasonics to produce finished dia- 
mond needle tips that are held to their 
final radii within one ten -thousandth 
of an inch accuracy. 

Price reductions from other manu- 
facturers of diamond phonograph styli 
are also expected to increase the sale 
to hi -fi enthusiasts. 30 

the 
finest ... 
from 
every 
point 
of 
view... 

THE REK -O -KUT 
TURNTABLE ARM 

Most superbly styled of all arms - this is also the one turntable arm 
that offers best compliance, lowest resonance, optimum tracking ... to 
give you better sound ! That is why it is the one arm invariably sold with 
every turntable - outselling all other turntable arms combined! Write 
for catalog and free Strobe disc. $26.95 12" Arm, $29.95 16" Arm. 

EXCLUSIVE FEATURES ! Patented sealed Versa -Twin bearing 
pivot provides superior horizontal compliance. For free vertical 
motion, arm pivots are mounted in chrome steel ball- bearing races. 
Micrometer gram weight adjustment gives correct stylus pressure 
without need for stylus gauge. Has easy arm -height adjustment. 
Takes all popular cartridges. 

REK -O -KUT 
HIGH FIDELITY TURNTABLES- TURNTABLE ARMS 

38 -19 108th St., Corona 68, N.Y. 
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proud 
owner 

The owner of a 

FAIRCHILD 
arm can be proud of his 

choice. Not only has he se- 

lected the arm rated best 

by leading audio testing 
organizations (which con- 

firms what we've been say- 

ing right along) ... but he 

is secure in the knowledge 

that this arm is an example 

of FAIRCHILD'S con- 

tinuing leadership in 

fine audio products. 

FAIRCHILD 
-synonymous 
with engineering 
integrity. 

FAIRCHILD RECORDING EQUIPMENT CO 

10 -40 45th Avenue Long Island City 1, N. Y. 
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Electronic Turntable Drive 
(Continued from page 43) 

Fig. 1 shows some of the features of 
the turntable drive itself. The cast- 
ing has been designed for the greatest 
possible dimensional stability through 
the use of a 5 -part webbing. The space 
between the I- beam -type webbing is 
filled with "Densite," which serves the 
double purpose of providing additional 
mass for greater flywheel effect and 
of eliminating objectionable turntable 
ringing. 

Many of the mechanical features are 
worth noting. The motor is suspended 
in a cradle by extremely flexible 
mounts. These mounts are spherical 
and by the selection of proper mass 
for the motor mounting, the natural 
frequency of the motor suspension is 
brought down to about 6 cps. This low 
natural frequency, together with a 
choice of mounting angles to counter- 
act the principal modes of motor vi- 
bration, results in an over -all reduc- 
tion of vibration transmission of 40 db. 
This very effectively isolates the motor 
from the frame and since the motor 
vibration itself is of a very low order, 
rumble due to this cause can be said 
not to exist for all practical purposes. 

The motor is connected to the table 
through two belts; one of which is a 
special elastomer- impregnated belt 
whose properties are so chosen that it 
maintains correct tension and serves 
as another stage of vibration isolation. 
The last vestiges of vibration (which 
means "rumble" to the user) are re- 
moved by the elastic mounting of the 
idler pulley bearing. Through such de- 
sign practices, rumble is so low that if 
any rumble is heard the chances are 
very good that it is on the record it- 
self, not in the table. Even specially 
made experimental "patched" belts 
running over this system did not pro- 
duce any audible effects. 

The two -belt system also makes 
possible the use of a driving pulley of 
adequate size at the motor shaft. Since 
the speed of the turntable and motor 
are in direct ratio to the sizes of the 
flywheel and motor shaft, it will be 
seen that for an 1800 rpm motor and 
331/3 rpm turntable, the ratio is 54:1. 
This means that if the flywheel had 
a diameter of 10 inches, the diameter 
of the capstan would have to be less 

Fig. 3. A two -belt system is employed 
between the motor pulley and turntable. 

J J f7 

Mullard 
MADE FOR MUSIC 

Recognized 
as the finest high 

power output pentode, 
up to 100 watts in push - 

pull. Designed specifically for High 
Fidelity and produced by precision . 

craftsmen with these design features: 

- Golden grids. - Linear characteristics. - Low -drive voltage. - Clean crisp output. 

OTHER Mullard TUBES 
designed specifically for High Fidelity: 

EL37 High -power pentode, 69 W PP 
EL84/6B05 Miniature output pentode, 20 W PP 
EF86/6267 Low -noise input pentode 
ECC81 /12AT7 Low -noise medium dual triode 
ECC82/12AU7 Low -noise low dual triode 
ECC83 /12AX7 Low -noise high dual triode 
EZ80 /6V4 Miniature rectifier cathode type, 90 ma. 
E281/6CA4 Miniature rectifier cathode type, 150 ma. 
GZ34 Bantam rectifier cathode type, 250 ma. 

Mullard 
Available at all leading distributors. 
For detailed technical data and ap- 
plication information write: 

iode Muh Mollard, Ltd. 

INTERNATIONAL ELECTRONICS CORP. 
81 Spring Street, New York 12, N. Y. 

World's Most Complete. Range of audio tubes 
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than 1,i3. inch. Such a small diameter is 
very difficult to hold to accurate toler- 
ances and is too small for good driv- 
ing properties. With the arrangement 
shown in Fig. 3, the speed reduction 
is accomplished in two steps, hence 
the driving pulley can be 0.5 inch in 
diameter. The adhesion of the belts for 
these pulley surfaces is so great that 
there is no slippage in the ordinary 
sense of the term. 

The main bearing is of Babbitt, rifle 
drilled. The bearing in the intermedi- 
ate pulley is of Teflon, well known for 
its remarkably low coefficient of fric- 
tion and for smoothness of operation. 
Adjustment of belt tensions is done by 
rotation of the eccentric mount of the 
intermediate shaft and pulley assem- 
bly. 

There is, of course, always the haz- 
ard with any electronic gear that a 
tube or component may fail, and this 
is equally true of this equipment. 
However, the design provides for op- 
eration at 331/a rpm with a 60 -cycle 
source and in case of tube failure it is 
possible to operate the table directly 
from the power line by changing an 
easily accessible plug. In such cases 
the operation is just as accurate, but 
of course only one speed is available 
and this speed is synchronous and non- 
adjustable. 

The turntable construction resem- 
bles amplifier design practice in that 
it is built on a heavy steel chassis. 
This chassis supports the main bear- 
ing well in a very rigid manner and is 
made even more rigid by having the 
main bearing shaft end screwed firmly 
to the bottom plate. This construction, 
in addition to the re- inforcement at 
various points, results in an extremely 
strong structure, resembling a truss 
or unitized automobile's structure, and 
exhibiting no resonances which could 
be excited by motor vibration. Be- 
cause of this and the very large 
amounts of isolation provided, it is 
impossible to feel any vibration in the 
frame while the turntable is in opera- 
tion. 

The introduction of this new table 
means that everybody can have hi -fi 
sound, including people in remote 
places; in parts of Europe and other 
countries where line frequency is not 
very dependable; owners of yachts or 
large boats who have their own gener- 
ators or must use a storage battery; 
people living in a d.c. area (a motor - 
generator or other type of a.c. con- 
verter is needed for 110 or 220 volts 
d.c.) and many others who at present 
are unable to enjoy the advantages of 
modern high -fidelity equipment. It is 
the first turntable which can be taken 
to any part of the world and operated 
on any frequency without adjustment 
or modification of any kind. For con- 
ventional use, it provides excellent 
performance, with a rated maximum 
flutter content of 0.1% r.m.s. and a 
maximum rumble content of 45 db be- 
low 7 cm. /sec. peak recorded velocity 
at 500 cycles, measured according to 
professional standards as specified by 
NARTB. 30 
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MAGNIFICENT, BRUSHED BRASS CONTROL PANEL WITH THREE -DIMENSIONAL, DIE -CAST BEZEL 

On One Compact Chassis! 

FM -AM TUNER 

AUDIO CONTROLS 

30 -WATT AMPLIFIER 

THE FISHER 
"500" 

ISHER MATCHES THEM FOR YOU - all three basic high fidelity 

F components, laboratory engineered and professionally combined on 

one compact chassis! THE FISHER "500" features an extreme - 

sensitivity FM -AM tuner, powerful 30 -watt amplifier and Master 
Audio Control. Simply add a record player and loudspeaker and 
you have a complete high fidelity system. The "500" is the simplest 
and most economical manner in which to acquire matched com- 

ponents - true to the twenty year FISHER tradition for quality. 

Chassis Only, $249.50 
Mahogany or Blonde Cabinet, $19.95 

Outstanding Features of THE FISHER "500" 
Extreme sensitivity on FM and AM. Meter for micro- accurate tuning. Full 

wide -band FM detector for maximum capture ratio. Powerful, 30 -watt ampli- 
fier; handles 60 -watt peaks. Uniform response, 16 to 32,000 cycles. 4 inputs, 
including separate tape playback preamp -equalizer. 4, 8 and 16 -ohm outputs 
match all existing speakers. Recorder output ahead of volume and tone con- 
trols. 7 Controls, including 9- position Channel Selector (AM, FM, AES, RIAA, 
LP, NAB, TAPE, AUX 1 and AUX 2), Loudness Contour (4- position), Vol- 
ume, Bass, Treble, AC- Power, Station Selector. Beautiful die -cast, brushed 
brass escutcheon and control panel. Pin -point, channel indicator lights. 

Smooth, flywheel tuning. Largest, easy -to -read, slide -rule dial, with logging 
scale. High efficiency FM and AM antennas supplied. 18 tuned circuits. 

14 tubes plus 2 matched germanium diodes. size: 13h" x 13%" x 6%" h. 
Prices Slightly Higher In The Far West 

WRITE FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. I. CITY 1, N. Y. 
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Building 
Blocks by 

313ozAIEC= 
eWle 17 Xet 

Tin ey>Ltr/nc . . 

simple elements you 
three 

your speaker system, build 
p if ste ste you wish, p -by 

crownin into the crowning achievement in the re- creation of sound a Bozak B -310 or B-400. Infi- nite baffling means unlimited flexibility - and at each stage of growth the sound is un- challenged in its class. 

B -207A 
COAXIAL 
SPEAKE R 

A complete wide -range two -way speak- 
er system: 40 to 16,000 cycles, 8 Ohms, 
15 Watts or more. Use in multiples to 
extend bass range and increase power - 
handling capacity. 

B -209 
MID -RANGE 

SPEAKER 
The only speaker made specifically for 
the middle frequencies. For maximum 
precision in the middles, add it to one 
or more B- 207A's. 

N -10102 
CROSSOVER 

NETWORK 

Adaptable to one -woofer and two - 
woofer three -way systems by a simple 
change in connections; for four woof- 
ers add the N -25 Condenser Bank. 

Complete systems are available 
factory -assembled in infinite -baffle 
enclosures, or you can build your 
own from plans on request. The 
5 -cu -ft E -300 cabinet comes as a 
complete kit for only $42.50 

Qua,/i0 oroudviealeeiß 
Mt O ZAK 

THE R. T. BOZAK SALES COMPANY 
Box 966 Darien Connecticut 

EXPORTS: Electronics Manufacturers' 
Export Company Plainview New York 
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Scientists Watch 

and Listen to the Sky 
Summary of parts played in the IGY program 
by four agencies of the Department of Commerce. 

DURING this International Geophysi- 
cal Year scientists of the Depart- 

ment of Commerce will seek answers 
to many questions, particularly about 
what goes on in the 93 million miles 
between the earth and the sun. 

Is the world getting gradually warmer 
because the proportion of carbon diox- 
ide in the air is increasing? Are there 
electric streams high above the earth 
similar to the jet streams that aviators 
encounter in the lower atmosphere? 
And what shape do they take? What 
can be learned from the "whistlers" 
and the frog -like "dawn chorus" in 
radios? Can television and FM broad- 
casts be bounced off a lofty layer of 
electrified air to distant points? Just 
how do sunspots and their opposites, 
solar flares, affect magnetic storms? 

The United States National Com- 
mittee for the IGY, which was organ- 
ized by the National Academy of Sci- 
ences, will look to three scientific bu- 
reaus of the Department of Commerce 
for substantial contributions on three 
of the earth sciences to be studied dur- 
ing the year. These are : the 'Weather 
Bureau, for meteorology; the National 
Bureau of Standards, for ionospheric 
physics; and the Coast and Geodetic 
Survey, for geomagnetism. 

The Weather Bureau is interested in 
the part of the lower atmosphere that 
is dense enough to be called air. The 
National Bureau of Standards and the 
Coast and Geodetic Survey look at the 
electrical phenomena induced by activ- 
ity of the sun, but examine them from 
different points of view. 

In their observations, the three bu- 
reaus will cooperate with many other 
U.S. agencies and with scientists of 
over 60 foreign countries. 

Of the $39 million appropriated by 
Congress for the IGY, the National 
Academy of Sciences has made avail- 
able more than $5.9 million to the 
three bureaus. Like other government 
agencies, they will also contribute ex- 
isting equipment and part of the time 
of hundreds of regular employees. 

A fourth agency in Commerce, the 
Civil Aeronautics Administration, will 
transmit IGY messages over its domes- 
tic and foreign circuits. 

Weather Around The World 
United States studies of meteorology 

during the IGY will center in the 
Weather Bureau. Through its regular 
organization and at IGY stations near 
both Poles, it will examine what the 
air is made of and how it moves. 

Meteorologists are interested pri- 
marily in the lower atmosphere, rather 
than in outer space. High altitude bal- 
loons will gather data for 15 or 20 
miles above the earth's. surface. Rock- 
ets will probe even higher -up to 80 
or 100 miles. 

Some scientists believe that the 
earth's climate is gradually warming 
because the amount of carbon dioxide 
in the air is increasing. At Little 
America air samples collected in glass 
flasks at various stations will be ana- 
lyzed to see how much carbon dioxide 
they contain. Ozone is another sub- 
stance to be measured in Antarctica 
and elsewhere. 

The Weather Bureau is running a 
"weather central" at Little America 
and has observers at five other ant- 
arctic stations. Some of the work will 
be done jointly with the U.S. Navy and 
with meteorologists of other countries. 
The upper air will be explored every 
twelve hours by high -altitude balloons 
equipped with "rawinsonde" - little 
transmitters that report pressure, tern - 
perature, humidity, and the speed and 
direction of the wind. These are capa- 
ble of reaching average heights of more 
than 80,000 feet. 

One important Weather Bureau 
project is the taking of observations at 
the Mauna Loa observatory, Hawaii, 
11,134 feet above sea level. Three men, 
to be on duty there throughout the 
geophysical year, will take advantage 
of the clean, dust -free air and the ele- 
vation to study solar radiation and the 
chemical make -up of the air. They will 
also collect micrometeorites -metallic 
particles smaller than grains of sand. 

It is planned that all 105 stations 
equipped with rawinsonde will send up 
the balloons twice a day. The network 
includes arctic stations operated joint- 
ly with Canada, eight national hurri- 
cane research project stations in the 
Caribbean, and all the others in the 
United States, Alaska, and the Pacific. 

NBS and the Ionosphere 
The National Bureau of Standards, 

through its Boulder (Colo.) Labora- 
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tories, is aiming its instruments at the 
ionosphere, a region of electrically 
charged gases from 25 to 250 miles 
above the earth. The ionosphere serves 
as a reflector for radio waves, making 
possible long distance transmission be- 
tween such points as New York and 
London. 

The NBS will also operate the IGY 
World Warning Agency from its radio 
forecasting center at Fort Belvoir, Va. 

The Bureau has long studied the 
ionosphere in order to issue its regular 
predictions of radio "weather" for the 
information of broadcasters, aviators, 
mariners, and the armed forces. 

Careful observations of the iono- 
sphere will be taken during the IGY 
from Antarctica, where they have 
rarely been made before. Scientists are 
particularly curious as to the composi- 
tion of the ionosphere over the South 
Pole, where the sun's rays -which are 
believed to create it -are absent dur- 
ing the long antarctic night. 

Sometimes television and FM signals 
are reflected spasmodically and errati- 
cally back from highly ionized patches 
in the ionosphere, over distances of 
more than 1000 miles. This phenome- 
non is called sporadic -E from its un- 
certain nature and the fact that it is 
reflected from that layer. To study 
sporadic -E, NBS will operate circuits 
in the Far East, South America, Carib- 
bean, and the United States. 

With the cooperation of South 
American laboratories, NBS will ex- 
periment across the magnetic equator 
with a form of such reflection called 
forward scatter. The broadcasting in- 
dustry is interested in the possibility 
of sending TV and FM for long dis- 
tances in this way. Experimental sig- 
nals have been ricocheted off the E and 
F layers for as far as 1200 miles. 

Seven very- high- frequency radio sta- 
tions have been set up for the study. 
They will transmit northward toward 
Central and North America and east- 
ward across South America. 

Forward scatter has been studied at 
arctic, sub -arctic, and temperate lati- 
tudes, but never before near the equa- 
tor. The magnetic equator does not co- 
incide with the geographical equator, 
but roughly parallels it. 

Near Boulder, NBS has stretched a 
steel cable for 3400 feet over Four Mile 
Creek Canyon, under 9000 pounds' ten- 
sion. This will serve as an enormous 
antenna to catch radio noises known as 
whistlers and the dawn chorus. Whis- 
tlers are weak signals originally gen- 
erated by lightning and reflected back 
and forth between the northern and 
southern hemispheres. The radio wave 
is a mixture of tones that arrive at 
different times and create a descend- 
ing whistle effect. They travel at 
heights up to 25,000 miles. 

Other radio chirps that ascend in 
pitch, resembling the sound of small 
frogs, earned the name of "dawn chor- 
us." NBS will operate two whistler 
stations in the world -wide chain of 26. 

NBS has set up sixteen radio noise 
recording stations around the world. 
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In continuous operation, they will lis- 
ten to the crackling of the 50,000 thun- 
derstorms that occur every day on 
earth and to some man -made sounds. 

The Boulder Laboratories and a 
chain of cooperating foreign and do- 
mestic stations will record the inten- 
sity of airglow, a faint night sky 
luminescence that is believed to be re- 
lated to the aurora. It is so dim to the 
human eye that it is rarely seen. Tele- 
scopic photometers developed at Boul- 
der have shown that airglow consists 
of infrared, red, and green light emit- 
ted by oxygen atoms and yellow emit- 
ted by sodium atoms. The Bureau will 
operate two stations and has supplied 
five photometers to others in the 
American chain of thirteen stations. 

Scientists of the NBS and others in 
many countries will keep a special 
watch on the sun for flashes of sun- 
spots that may create disturbances in 
the atmosphere. Part of the watch will 
constitute a radio noise patrol of the 
sun. 

From the World Warning Agency at 
Fort Belvoir, Va., messages will radi- 
ate throughout the world to notify sci- 
entists of periods of unusual activity 
in cosmic rays, aurora, earth magnet- 
ism, and radio disturbances. At such 
times, more intensive simultaneous ob- 
servations will be made at many points 
on the earth. 

Coast and Geodetic Survey 

The Coast and Geodetic Survey will 
conduct most of the United States 
magnetic studies for the IGY. Since 
1843 it has made observations of the 
earth's magnetism in order to show on 
mariners' and aviators' charts how the 
direction of the compass needle varies. 
The strongest forces making up the 
geomagnetic field come from deep in 
the earth, but it is the hourly and daily 
fluctuations caused originally by the 
activity of the sun that are the subject 
of the IGY studies. Special attention 
will be given to the wide disturbances 
known as magnetic storms and the re- 
lationship between magnetic effects 
and weather will be examined. Observ- 
ers will also accumulate data bearing 
on the nature of an electric "jet 
stream" that appears during daylight 
hours in the region of the magnetic 
equator. 

CAA Communications 
The Civil Aeronautics Administra- 

tion will put the alerts and notifica- 
tions of "special world intervals" on its 
domestic and overseas circuits. The 
CAA and Weather Bureau stations on 
the domestic teletype circuits (the re- 
cipients total 500) will relay the mes- 
sages to those IGY observation posts 
that do not receive them directly. By 
CAA radio, the messages will go as far 
as the Azores, Peru, and Australia, 
whence they may be passed on wher- 
ever the foreign receiving stations 
think advisable. 

All in all, this joint scientific effort 
is a tremendous undertaking which 
will increase man's knowledge of his 
world and what surrounds it. -1- 
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Sound on Tape 
By BERT WHYTE 

FOR the last couple of months I've 
been trying to dig out certain data 

on stereophonic sound, and have I had 
a hard time! The confusion and lack 
of integration in stereophonic litera- 
ture is most disheartening for any 
would -be researcher in the field. It 
seems apparent that stereophonic 
music reproduction is finally "getting 
off the ground" and in view of this 
and with an appreciation of the great 
potential of this medium, it is high 
time the stereo house was "put in 
order." There should be a general 
compilation of all pertinent data in 
the stereo field and the establishment 
of a reliable and efficient cataloguing 
system and last, but hardly least, the 
data should be readily available. Who 
is going to do this? I dunno, pal, but 
stereo is as yet such a stripling and 
there is still such a great deal of work 
to be done, that some form of in- 
tegrated stereo information is fast 
becoming a necessity. Thus having 
rid myself of this gripe, I can tell 
you that I managed to cull enough 
material to begin the promised series 
of articles on stereo. 

Before getting into the heart of the 
matter, however, we would like to set 
the scene, so to speak. By common 
consent these days, the word "stereo" 
is being used to designate two- channel 
sound which is reproduced over two 
separate amplifier- speaker systems. 
The term "binaural," on the other 
hand, has been more or less reserved 
for use in referring to two -channel 
sound which is reproduced through 
headphones. Actually, the term "bin- 
aural" (literally "two ears ") applies 
to both forms of two- channel listening 
but to distinguish the two, let's have 
a tacit understanding on the termi- 
nology. If we have gotten that much 
agreed upon, on to the not-so- unani- 
mous area. 

In dealing with something as com- 
plex as stereo perception, you must 
understand that much of the material 
is highly controversial. A great deal 
of the theory of stereo perception was 
based on empirical observation and 
comparatively little by demonstrable 
experiment. In this lamentable situa- 
tion, what is bluntly refuted in one 
school of thought is just as eagerly 
accepted in another, and vice versa, 
wl nauseam. So, faced with this, we 
must perforce generalize and take 
what seems to be a reasonable cross - 
section of opinion. 

Stereophonic sound has been with 
us much longer than most people 
think. The first and some of the finest 
experiments with stereophonic and 
binaural sound were the famous Bell 
Telephone Laboratories series in the 
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early 1930's. In cooperation with Leo - 
pold Stokowski and the Philadelphia 
Orchestra, Bell scientists transmitted, 
over specially equalized lines, 3 -chan- 
nel stereophonic sound from Phila- 
delphia to an audience in Washington, 
D. C.! The Bell people spared nothing 
in obtaining full frequency response in 
their system. Special microphones and 
amplifiers were constructed . . . in 
Washington were three gigantic 
speakers capable of reproducing the 
full frequency and dynamic range of 
the music. The affair was a howling 
success! 

One would think that in view of this 
success, we should have had stereo- 
phonic sound in our homes for many 
years. After all, that was nearly 25 
years ago! Surely, it could have been 
brought from the experimental stage 
to a product for home use in all that 
time. Alas and alack! In those days 
there was no reproducing medium ca- 
pable of multi- channel transmissions. 
No AM /FM combos, no magnetic tape 
and even the bright boys at Bell gave 
up on the mechanical difficulties of a 
vertical /lateral monogroove stereo 
disc. And there was the question of 
money. That little Philadelphia -Wash- 
ington stereo transmission cost a cool 
$50,000! 

Other Bell experiments were under- 
taken, one of the most interesting 
being "Oscar," the binaural dummy. 
This was a full sized dummy or 
manikin in which they placed a micro- 
phone in each ear. Each microphone 
was connected to its own separate 
amplifier and separate earphone. Thus 
wherever "Oscar" was placed, his two 
separate microphones became an ex- 
tension of the listener's ears and, in 
the acoustic sense, you were literally 
"sitting" wherever "Oscar" was sit- 
ting. This binaurality of hearing, 
simulated by the microphones and ear- 
phones, allowed for the precise local- 
ization of a given sound or sounds, 
allowed aural discrimination among 
multiple sound sources, allowed one to 
"hear the air" around an orchestral 
sound, to pick up in their proper 
aspects the combined effects of hall 
reflection and reverberation. "Oscar" 
was placed on exhibition at the Chi- 
cago World's Fair and the public was 
invited to don earphones to hear what 
"Oscar" was hearing. 

Yessir, binaural sound 16 years be- 
fore Magnecord burst on the scene 
with a practical binaural recorder. 
One interesting and significant result 
of the "Oscar" experiment was that 
when people were invited to listen to 
music through "Oscar's" binaural ears 
and were also allowed to hear loud- 
speaker binaural, almost all of them 
preferred the earphones! There is no 
denying the fact that earphone bin- 
aural sound is still the closest ap- 
proach to "concert hall realism" and I 
personally feel that there is a large 
potential market for binaural sound 
awaiting proper exploitation and pro- 
motion. 

Much was learned from the Bell 
experiments and they contributed 
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mightily to subsequent workers in the 
field. I have had the pleasure of meet- 
ing Mr. Chester Snow, one of the Bell 
engineers in the original experiments 
and his discussions on stereo were 
both fascinating and enlightening. As 
he pointed out, experiments are gen- 
erally not for the sake of publicity, 
but an effort to find out the whys 
and the wherefores. Out of the Bell 
experiments and the welter of subse- 
quent experimentation, observation, 
and theorizing, there has emerged this 
general view. The phenomenon of 
stereo perception seems to be a com- 
bination of: 1. Differences in time ar- 
rival or phase relation at each ear 
from a given sound source. 2. The dif- 
ferences in sound intensity measured 
in decibels at each ear from a given 
sound source. 3. Frequency band- 
width and transient response. This 
latter point has become increasingly 
important and next month I will give 
a detailed report on it and its relation 
to the other two phenomena. 

Mercury's long anticipated entry 
into the recorded stereo tape market, 
was official as of the 15th of July. It 
is generally felt that as the second 
major company to enter the field, 
Mercury will act as sort of a catalyst 
and the other big boys will soon fol- 
low suit. Mercury's initial release is 
quite impressive. Six reels are de- 
voted to the pop /jazz category and 
another six reels of classical works 
from its famed "Olympian Series." 
Mercury was kind enough to furnish 
me with advance copies of the clas- 
sical tapes and I can tell you that 
sensational is a very mild term for 
them. They are nothing short of as- 
tounding and I can safely predict that 
these tapes will have as profound an 
effect on the stereo tape market as 
the first "Olympian" disc, "Pictures at 
an Exhibition," had on the record 
market. These tapes are deserving of 
detailed analysis and since space is 
short this month, I'd rather postpone 
my reviews until next month. So 
watch- for reviews of such mouth- 
watering plums as Dorati conduct- 
ing Kodaly's "Hary Janos." Paray 
conducting the "Carmen Suite" and 
L'Arlesienne Suite #1, Hansen con- 
ducting Carpenter's delightful, "Adven- 
tures in a Perambulator," Barbirolli 
conducting Strauss Waltzes, Weldon 
conducting the terrifying "Night on 
Bald Mountain" and the "Gayne Bal- 
let," and, last but not least, the thun- 
derous roar of the world's biggest 
ballroom organ at Atlantic City! 

LISZT 
PIANO CONCERTO # 2 IN A MAJOR 

Alfred Brendel, pianist with Pro Musica 
Symphony, Vienna, conducted by Mi- 
chael Gielen. Phonotapes stereo S -702, 
7" reel, 71/2 ips. NARTB tape curve. 
Price $11.95. 

Phonotapes makes its long- antici- 
pated entry into the stereophonic re- 
corded tape field with this brilliant 
version of Liszt's 2nd piano concerto. 
Let me say right from the start, that 
if all subsequent stereos from Phono- 
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4 pole induction type, 
individually balanced 
OUTPUTS: 4 standard pin 
jack outputs to accept 
shielded phono plug 

CONVENIENCE OUTLETS: 
two auxiliary AC outlets 
controlled by mechanism 
power switch. Supplied 
with removable mounting 
brackets with shock 
mounts. 

/--'''' `- 
NT SON 

y F,c1,& ® 
preamplifiers 

CA -11 

Tape Playback only. Re- 
sponse: 20- 20,000 cps. Sig - 
nal-to- Noise: 55 db 

CA -13 
Tape playback . preamp and re- 
cord amplifier. Response: 20 -20,- 
000 cps. Signal -to- Noise: 55 db 

CA -15 
Stereo dual channel play- 
back. Response: 20- 20,000 
cps. Signal -to- Noise: 60 db 

ALL CA UNITS HAVE 'SAME PHYSICAL DIMENSIONS AND REQUIRE SAME CUTOUT. 

HEAR PENTAPE RECORDED TAPES -"GREATEST SOUND EVER FOUND" 

PENTRON 

7785. Tripp Avenue 
Chicago 24, Illinois 

Canada: Atlas Radio Ltd. Toronto 

Send brochure on tape components 

Name 

Address 

City & State 

L J 
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beyond the hi-fi barrier ,-, , , ., , ,' ' , _---- i ' ,,. 

SIGNATURE OF PERFECTION IN SOUND 

Here's the authentic story of authentic real- 

ism in sound -Ampex true Stereophonic 
Sound- written especially for you by the 
makers of America's most - wanted and best - 
engineered home music systems. Send the 

coupon today for free copy of the new full - 
color brochure, "Ampex Stereophonic 
Sound." 

AMPEX 
CREATORS OF THE VIDEOTAPE TELEVISION RECORDER; MAKERS OF 

AMERICA'S BEST -ENGINEERED, MOST- WANTED AUDIO EQUIPMENT 

AMPEX AUDIO, INC. 
1044 KIFER ROAD, SUNNYVALE, CALIFORNIA 

Please rush my free copy of "Ampex Sterephonic Sound" 

NAME 

ADDRESS 

CITY 

NOTICE 
Due to distribution difficulties, 
the book SHORT WAVE LISTENING 
& NOVICE HAM RADIO will not be 

published. 

ZIFF -DAVIS PUBLISHING COMPANY 
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tapes are as good as this one, we are 
in for some wonderful musical treats. 
Believe me, one listen to this tape and 
you'll know why stereo makes any true 
music lover literally flip! I haven't the 
foggiest notion about the background 
or reputation of either the pianist or 
the conductor. Frankly, I don't care. 
Perhaps at a less emotional time, I 
shall reflect that the pianist was a bit 
heavy- handed and that the conducting 
was somewhat mechanical. However 
at this precise moment, having just 
listened to the tape, I can do nought 
but bubble with enthusiasm. No matter 
how great a performance of this work 
you can find on a monaural disc, it 
can't possibly match the excitement 
generated by this stereo. 

At first listen, one is certain that 
the recording is overbalanced in favor 
of the piano. Then when more of the 
orchestration makes itself obvious, you 
realize that there is nothing wrong 
with balance but that the sound pro- 
jection is very much forward. The en- 
gineers have accomplished the neat 
trick of combining spacious hall reverb 
with a maximum of instrumental defi- 
nition. This is the biggest- sounding 
piano you have ever heard . . . espe- 
cially in the piano bass where it re- 
sounds and resonates as if it were in 
your listening room. It spite of its 
power it is ultra- clean, liquidly beau- 
tiful in tone, sharply and brightly per- 
cussive when the score demands. With 
all the startling clarity, there is no 
transient harshness nor ringing and, 
amazingly enough, even the hammer - 
action noise is subdued. All other or- 
chestral elements, brass, woodwind, 
and percussion are sharply etched and 
clean- sounding, with the strings taking 
a special bow for their smoothness on 
one hand and their crisp incisive bite 
when needed. If you want to hear 
some string sound with almost unbe- 
lievable "presence," listen to the first 
10 or 12 bars of the listesso tempo, 
which is the second part of this one - 
movement concerto. 

Directional effects here were good 
with the piano just "left of center" 
most of the time. I say this because 
this tape was subject to that strange 
and not fully explained phenomenon, 
wherein solo instruments like the 
piano and violin occasionally wander 
from their "fixed" position and are 
heard in the right -hand speaker. Some 
people feel this is a phasing problem in 
multi -speed tape duplication. What- 
ever the cause, it is an infrequent hap- 
pening and not too disconcerting. An 
exceptionally wide dynamic range adds 
to the realism of this tape and as 
played through my Ampex I could not 
discern any wow or flutter, and it con- 
formed perfectly with the NARTB 
recorded tape playback equalization 
standard. 

Phonotapes has a cute gimmick at the 
start of the tape before the music be- 
gins . . . they have recorded a 250 - 
cycle tone which is a convenience in 
obtaining the proper balance between 
the two speakers. The only trouble is 
that the duration of the tone is but 10 
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seconds, and brother, even movin' like 
a ball o' fire, it jest ain't long enough! 
All in all, a mighty impressive stereo 
tape and an auspicious debut for 
Phonotapes. 

FRANCK 
SYMPHONIC VARIATIONS 

P. Entremont, pianist, with Netherlands 
Philharmonic conducted by C. Bam- 
berger. 
GERSHWIN 

VARIATIONS ON "I GOT RHYTHM" 
Sondra Bianca, pianist, with New Sym- 
phony Society Orchestra conducted by 
Walter Goehr. Concert Hall stereo CHT/ 
BN -31, 7" reel, 71/2 ips. NARTB tape 
curve. Price $11.95. 

Concert Hall Society made a big 
splash in the stereophonic tape field 
some time ago, announcing a large and 
varied catalogue that excited the in- 
terest of many stereophiles. Unfortu- 
nately, like many new ventures, there 
were bugs that cropped up and Concert 
Hall really had its teething troubles. 
The main problem seemed to be tape 
duplication, for whoever did their first 
batch pulled some horrendous boo- 
boos. This Franck/Gershwin tape is 
one of a number of newly mastered, 
newly dubbed tapes sent to me by 
Concert Hall and after having listened 
to it and most of the others, I think 
they can, as a general rule, be consid- 
ered good stereophonic tapes. I say 
"general," because unhappily, in one of 
the tapes the old problems persisted. It 
is entirely possible of course, that 
somehow one of the old troublemakers 
was included in the new batch of 
tapes. 

In the Franck "Variations," young 
Philip Entremont gives a sparkling, 
seintillant reading, displaying the fa- 
cile techniques, beauty of tonal pro- 
duction, and forthright musicianship 
which prompted RCA Victor into sign- 
ing him to a recording contract. They 
are touting Entremont as one of the 
most polished and accomplished of the 
younger generation of piano virtuosi, 
and after hearing him on this tape I 
have no reason to disagree. Bianca, 
the pianist in the Gershwin "Varia- 
tions," is not of the stature of Entre- 
mont, but she gives us a fine idiomatic 
reading of the "Variations." She has 
a flair and a feeling for the jazzy com- 
plexities of the score and, praise be, 
never sounds stodgy and mannered as 
many Europeans do when they en- 
counter Gershwin. 

Good forward projection of the 
sound in both works, generally very 
clean, with spacious acoustics and 
finely etched detail. The Gershwin 
"Variations" are scored in a fashion 
that makes for some sensational dis- 
play of directionality as well as hav- 
ing much interesting writing for per- 
cussion. Piano sound in both works is 
smooth and bright, with pristine tran- 
sients and no noticeable wow or flut- 
ter. The orchestral elements are 
equally well recorded and hi -fi fans 
will delight in the rousing brass and 
percussion of the Gershwin "Varia- 
tions," augmented in realism by the 
very wide dynamic range. There was 

CHANGER OR TURNTABLE? 

Thorens CBA -83 Audiomatic record player 

You get the best features of 
both in the Thorens CBA -83 
Not a changer, not a conventional 
turntable, but so easy to use you can 
play it in the dark! 

Place your precious records, by 
hand as gently as you please, on the 
12 -inch turntable of the Thorens Au- 
diomatic CBA -83. Press the button - 
there's one for 7, 10, or 12 -inch rec- 
ords. That's all you do! 

A precision mechanism takes over 
and lowers the stylus gently and si- 
lently into the lead groove. No cueing 
light required. No stooping to look 
for the stylus point. No sighting along 
a cueing mark. No danger of scrap- 
ing over the first few grooves. You 
don't need a steady hand -your hand 
need never touch the tone -arm at all! 

Easy playing is just one feature 
of the Thorens Audiomatic. Take the 
motor, for example. Like all Thorens 
units, the Audiomatic is powered by 
a famous Swiss -precision direct - 
drive motor to assure silent opera- 

tion. Accurately machined, electron- 
ically- balanced fast -rotating parts 
hold wow, flutter to less than 1/2%. 

Ask for the Thorens CBA -83 Au- 
diomatic record player at your hi -fi 
dealer's today! Its performance will 
surprise you. 

And don't forget to send for free 
booklet "Hi -Fi and Your Budget." 
Write Thorens Company, Dept. R -97, 
New Hyde Park, N.Y. 7.8 

CB -33 manual player (above) starts when 
tone arm is lifted, shuts off silently, auto- 
matically at end of record. Has same 
Swiss -precision motor as CBA -83. From 
changer to transcription turntable, 
there's a Thorens for every need. 

ONE YEAR GUARANTEE. Now all Thorens units are covered by 
a 1 -year guarantee -4 times as long as the usual 90 -day elec- 
tronic equipment guarantees! Ask your hi -fi dealer about this. 

oRUB SWISS MADE PRODUCTS 
HI -Fl COMPONENTS LIGHTERS 
SPRING -POWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 
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aim your sound 
from the corner 

for better HI -FI 

BIG 2.5 CU. FT. ENCLOSURE 
Jensen Bass Ultraflexf design extends low end 
of response curve. Excellent for auditoriums or 
highpower binaural applications. Takes 12" or 
8" speaker. Size 221" W. x 25" H. x 14%" D. 
tTM of and Lia by Jensen Mfg. Co. 

SLANTING CORNER BAFFLE 

Ideal hi -fi extension speaker for other rooms 

in home. Directs sound downward for better 
listening. Bass reflex. 

CORNER BAFFLE 
Wide variety of uses. Corner effect assures 

better performance than wall baffle. Bass re- 
flex. 

Write Dept. R for catalog of complete 
Argos line. 

PRODUCTS COMPANY 

370 MAIN STREET GENOA, ILLINOIS 

'k Dealer Net. Blonde or Mahogany, same price. 

BRUSH CRYSTAL HEADPHONES 
All models available with special cords for binaural 
listening. Brush Crystal Headphones are designed 
for exceptionally flat response through 10,000 
cycles. Smooth air -tight fit for excellent bass 
response. Lightweight and comfortable. Sold by 
quality conscious dealers everywhere. 

BRUSH ELECTRONICS 
DIVISION OF CLEVITE CORPORATION 

Cleveland ta, Ohio 

COMPANY 
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some tape hiss present but not to an 
annoying degree. 

BRAHMS 
SYMPHONY #4 IN E MINOR 

Frankfort Opera Orchestra conducted by 
Carl Bamberger. Concert Hall stereo 
CHT /BN -33, 7" reel, 71/2 ips. NARTB 
tape curve. Price $11.95. 

Carl Bamberger seems to be a good 
competent conductor, who gives us a 
f a i r l y straightforward, unmannered, 
no- nonsense performance of the 
Brahms 4th. His orchestra is not one 
of the world's great ensembles, but 
they play with admirable precision and 
commendable zeal. In other words, this 
is not a performance of the Brahms 
4th symphony that is earth -shaking. It 
certainly could not displace the Tos- 
canini or Walter or several other per- 
formances in our affections. Now hav- 
ing made those statements, let me tell 
you that in spite of these handicaps, 
the stereo has worked its usual magic 
and this is about as big and exciting a 
Brahms 4th as you could want. Ad- 
mitting that a critic's perception is 
surely dulled by the intoxication of the 
stereo, until a great conductor and 
great orchestra gives us a great stereo 
performance, I'll favor this tape over 
any of the versions on disc. True, with 
repeated listening may come some dis- 
enchantment, but as of now I'm en- 
joying it immensely! 

The sound throughout is very big, 
very clean, and wide in dynamic range. 
This is a hugely rich, concert hall 
sound, recorded at the right perspec- 
tive where spaciousness and detail are 
in happy balance. If you are looking 
for directionality, this kind of reper- 
toire is not very productive in that 
respect. I repeat again that while di- 
rectionality as a function of the scor- 
ing adds its own particular fillip of 
realism, it is not the be -all end -all of 
stereo reproduction. The beauty of 
stereophonic sound in the classical rep- 
ertoire is its innate ability to sharpen 
detail, to clean up instrumental defini- 
tion, especially with many scores 
which are very thick -textured and tur- 
gid. 

This, then, is a fine stereophonic 
recording which preserves the essen- 
tial solidity of the orchestration, while 
spicing it with sparkling detail almost 
impossible to find in any disc version. 

MOZART 
SYMPHONIES #18 AND #21 

Philharmonic Symphony of London con- 
ducted by Erich Leinsdorf. Sonotape 
SWB8018, stacked stereo, 7" reel, 7% 
ips. NARTB tape curve. Price $11.95. 

This is early Mozart and played the 
way it should be ... light, airy, ebul- 
lient, never heavy- handed. This is a 
remarkable tape for a study of Mo- 
zart. The stereo opens and reveals 
facets of orchestration impossible to 
perceive in a disc recording. It all 
sounds so simple and refreshing, but 
the probing stereosound gives height- 
ened appreciation to the subtle deli- 
cate tracery of detail in string pas- 
sages, nuances of bowing, the clever 
phrasing, the immaculate instrumen- 
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tai balance. This is Mozart lucid, un- 
derstandable. This is Mozart for peo- 
ple who say they do not like Mozart. 
All orchestral elements are clean and 
brightly articulate. Acoustic perspec- 
tive is that seemingly impossible blend 
of close -up, detailed recording with 
sufficient hall reverb to lend round- 
ness and presence. Stereo spreads the 
orchestra nicely, adds a soupçon, of 
directionality here and there for spar- 
kle. No appreciable "hole-in- the -mid- 
dle- effect" and good signal -to -noise 
ratio were added virtues. Altogether 
an outstanding job. 30 

STEREO DEMONSTRATION TAPE 
TWO of the most difficult problems 
I which face the user of stereo tape 
equipment are head alignment and cor- 
rect volume level balance between the 
two separate amplifier- speaker systems. 
Despite factory balancing and align- 
ment, every now and then the over -all 
performance of the system has to be 
checked for quality. The only way this 
can be done satisfactorily is by use of 
one of the commercially available test 
tapes. 

One such tape, recently introduced to 
the market, has been issued by Interna- 
tional Magnetic Electronics Company 
(IME) specifically for test purposes. Al- 
though the company emphasizes that it 
is intended for use in aligning its mag- 
netic head conversion units, the tape can 
be used with any make of stereo head. 
It is a 71/2 ips tape whose running time 
is relatively brief. It includes a 5000 
cps tone for head alignment. The head 
is then adjusted for maximum output. 

The tape also includes a means of de- 
termining the two separate channels, 
left and right. At the same time it sup- 
plies a tone that is used to obtain a 
proper balance between the two sections 
in the system. The tape concludes with 
a short musical selection played by the 
Chicago Symphony Orchestra. 

The reel is $2.50 at jobbers or direct 
from IME, P. O. Box 987, Minneapolis 
1, Minn. 30 

FREE ADVISORY SERVICE 
BECAUSE of the complexity of modern 

music systems and the various modes 
of tape operation, Viking of Minneapolis 
has come to the rescue of the harried 
audiophile by establishing a "Customer 
Service Department" which will provide 
specific information as to equipment 
recommended and the interconnections 
possible to permit use of Viking tape 
equipment to best advantage with exist- 
ing or projected music systems. 

Customers using this service should 
include with their queries complete in- 
formation as to the model and year of 
their preamplifiers, mixers, tuners, 
power amplifiers, etc. and state the types 
of tape operation desired, i.e., monaural 
recording and playback, stereo play, 
stereo play and monaural erase- record, 
etc. It is requested that, wherever pos- 
sible, rough diagrams showing electrical 
connectors (inputs and outputs) to pre- 
amplifiers, tuners, and power amplifiers 
be included along with the inquiry. 

Requests for this assistance should be 
addressed to Viking of Minneapolis, c/o 
Customer Service Department, 9600 
Aldrich Ave., South, Minneapolis 20, 
Minn. The service is free but the infor- mation requested must apply to the com- 
pany's tape equipment. 30 
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NEW! COMING SOON 

The GROMMES 

trae i% e íe 

HIGH FIDELITY 
KITS "So simple, it's 

Wait for the "Little Genie-before 
you build another kit. His way 
is . . . FASTER, EASIER and A--t, 
FOOLPROOF. _ 

J h 6-n M eA1 BEST BUY IN HI -FI 

New deluxe Equalizer Pre- amplifier.Control Center designed for those who want the 
ultimate in high fidelity. Self powered with DC filaments for use with any Iiigh quality 
basic power amplifier. Now, extreme flexibility can be yours with 13 front panel con- 

trols. Check these exclusive features: 6 position separate turnover and roll -off record 
compensators, calibrated bass and treble controls with true flat positions, presence 
control, low frequency balance control for boosting the lower bass range, feedback 
around each stage, and 8 inputs which include 2 phono channels and equalized tape 
head input. The 212 together with the Grommes 260 basic amplifier make the finest 
combination obtainable. Frequency Response: ±0.1DB, 10 to 20,000 CPS. Distortion: 
0.5% harmonic and 0.1% intermodulation at 10V. output. Finish: Charcoal Gray and 
Brass. For tabletop or cabinet installation. Size: 1234" W x 4" H x 7" D. Shpg. Wt. 12 lbs. 

Net 129.50 

Premier 260 
New 60 Watt Hi -Fi Basic Amplifier. Designed for the very finest Hi -Fi system. New 
advanced circuitry with stability built around an Ultra- Linear output stage gives per- 
formance far superior to ordinary power amplifiers. Circuit features direct coupling; 
cathode coupled phase inverter; feedback cathode follower drivers and push pull 6550 
tubes with fixed bias. Size: 14" W x 81/4" H x 8" D. Shpg. Wt. 40 lbs. 
Nit 169.50 

Ask your Hi -Fi Dealer 
to demonstrate the 
Best Buy in Hi -Fi, the 
Grommes Premier Line. 
And be sure you see 
the complete new line 
of Grommet High Fi- 
delity Amplifiers, the 
10PG, 15PG and the 
20PG. If your Dealer 
cannot help you, write 

g& em m 
DIV. OF PRECISION ELECTRONICS, INC. 

Dept. R-9 9101 King St.. Franklin Park, Illinois 
Send complete details on "Little Genie" Kits. 

Send Free Hi -Fi Equipment Brochure 

Name 

Address 

City lone State 
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AN 
ARKAY EXCLUSIVE 

STEREO 
KITS AND PREWIRED 

ST -11 -a binaural tuner designed to provide the listener with 
stereo Hi -Fi of exceptional quality Because each section con- 
tains own tuning condenser I.F strip, detector and cathode 
follower outputs, monaural tuning of AM. or FM is possible. 
Arkay "Miracle Ear'' sensitivity on FM gives 4 mv, for 20 db. 
quieting: Bandwidth 200 KC, 6 db. down: freq. resp. ±.5db. 
20 to 20,000 cycles: Hum level -65 db.: AFC: adj. cathode 
follower output: 75 microsecond de- emphasis network. 
Arkay "Miracle Ear" sensitivity on AM gives 3mv. for 20 db. 
quieting: Bandwidth - 8 KC: freq. resp. 20.8,000 cycles: 
arti cathode follower output. 

Kit $47.95 Wired $69.95 

SP-6 

ST-11 

SP -6 -Dual channel, preamp with cathode 
follower outputs. Can be used with tape 
deck, mag. phono, tuner, or aus. equip- 
ment. The construction of the SP -.6 allows 
for use as a conventional pre -amp. Fea- 
tures include 6 position func. switch: Sim - 

ultaneous volume control: Loudness control: 
Bass control i- 16 db. @ 60 cps: Treble 
control 7.-41 16 db. @ 10.000 cycles: 3 
position Hi- filler and to- filter: Freq. res- 
ponse -!- .5 db. 20 to 40,000 cps. Sen- 
sitivity-tape, 4 mv. for .5.volt output - 
phono, 6 mv. for .5 volt output -tuner 
and aux. .3 volt for .5 volt output: DC. 
fit.: Built -in power supply: 

Kit $34.95 Wired $47.95 

MODEL SA -25 -dual channel pre -amp drives a monaural 25 
watt Linear Williamson amp. with your present amplifier 
for unsurpassable realism of Binaural sound. 
Channel 1 -25 watt amp: freq. resp. --1- 2 db. @ 20 watts, 
20 to 20,000 cycles: sens. tape phono -4 mv. for 20 watts: 
tuner aux. -.3V for 25 wafts: Loud. Control: Volume Control 
-controls dual channels: Bass Control and Treble Control 
2 pos. "Lo -Cut" and "Hi -Cut" filters: Equal. switch for all 
labels plus NARTB tape head. 
Channel 2 -.5V output -same sens. as channel is same pre - 
amp features. lust add your present. Hi -Fl amp. to channel 
2 and prepare yourself to enjoy the sound reproduction only 
ARKAY stereo can offer. 

Kit $59.95 Wired $89.95 
Get the new, big catalogue and specifications of the remarkable ARKAY 

Now at your local dealer! 

SA-25 

radio, Hi -Fi and TV line 

A R K AY 1 
20 CEDAR STREET NEW YORK 6, N. Y. 

RADIO AMATEUR OR 
HOBBYIST WANTED 

FOR PART TIME CATALOG WORK 
Jobber in Radio and Electronics seeks part 
time services of competent catalog man with 
advertising copy and layout experience. 
Knowledge of amateur radio and /or elec- 
tronics required, whether obtained in past or 
present employment or as hobby. No per- 
sonal contact with us needed. All transac- 
tions handled by mail. Will contract with 
right party on a per page basis. We furnish 
manufacturer's description of items, prices 
and wood cut repros. You edit, varitype and 
supply complete paste -up for offset reproduc- 
tion. In reply state details of experience and 
training, and submit samples if available. 
All replies confidential. Address Classified 
Box 559, c/o RADIO & TV NEWS, 366 Madi- 
son Ave., New York 17, N. Y. 
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THE MULTIPLE OUTLET BOX 

YOU'VE ALWAYS WANTED. 

Features include fused plug, pilot 
light, control switch, six sturdy out- 
lets, heavy-duty line cord. Attractive 
brown hammertone metal case. 

Available at all leading parts distributors. 

G C.B.C. ELECTRONICS CO., INC. 

¡ © 2601 NORTH HOWARD ST. 

PHILADELPHIA 33, PENNA. 

Standard Frequency 

Broadcast on 60 kc. 
Permits measurements of 
extreme accuracy and may 
lead to improved standards. 

A N EXPERIMENTAL 60 -kc. stand - 
l1 and frequency broadcast from the 
Boulder (Colorado) Laboratories of 
the National Bureau of Standards, is 
opening up several interesting applica- 
tions, some of which are already in 
use. The station is operating under 
the call sign KK2XEI. 

The low- frequency signals are not 
subject to the limitations of the regu- 
lar standard broadcasts at high fre- 
quencies (2.5, 5, 10, 15, 20, and 25 mc.) 
which are susceptible to changes in 
frequency as they travel away from 
the transmitting antenna. These 
changes, caused by disturbances in the 
propagation medium, are sufficient to 
make the high- frequency broadcasts 
unsuitable for many applications, in- 
cluding rapid drift measurements of 
precision quartz resonators, compari- 
son of frequency standards, and accu- 
rate time measurements at two widely 
separated points. 

Several investigators, among them 
Prof. J. A. Pierce at Harvard Univer- 
sity, have shown that for frequencies 
below 100 kc. and for distances of 
over 3000 miles it requires only about 
10 minutes to compare local frequen- 
cies with standard frequency transmis- 
sions to within 1 part in a billion. This 
is an improvement of more than 100 
over what can be obtained at high 
frequencies. Prof. Pierce has deter- 
mined that a high- accuracy standard 
frequency service can be given for all 
the world on a single very low fre- 
quency from a single high -power 
transmitting station. 

Tests with the experimental low - 
frequency standard broadcast will 
probably lead to possible ways of im- 
proving the already existing standard 
frequency broadcast services. -,3Ó- 

The 2000 -watt output power amplifier por- 
tion of the 60 -kc. transmitter is shown here. 
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Certified Record Revue 
(Continued from page 50) 

Soundwise this is hugely proportioned, with 
superb clean strings, woodwind of full and 
rich intonation, brass of deep sonority and 
heavy brazen tongue, percussion sharply 
etched and of great impact. Recording is 
close -up for sharpness of detail, yet the 
acoustics were spacious and affo_ded a fine 
sense of liveness. For a prime example of this 
technique, listen to the first bassoon writing 
in the second movement. This is exciting 
Tchaikovsky, full of the devices (and clichés, 
if you must) that have endeared his music 
to so many. In this brilliant reading and 
resplendent recording, this work should gain 
many new supporters. 
DVORAK 

CELLO CONCERTO 
FAURÉ 

ELEGIE FOR CELLO AND 
ORCHESTRA 

Janos Starker, cellist, with Philharmonia 
Orchestra conducted by Walter Susskind. 
Angel 35417. RIAA curve. Price $3.98. 
(standard package), 

This incredibly beautiful concerto is the 
goal of all cellists. Mastery of this work does 
not come easily and few cellists have been 
afforded the honor of recording the score. 

This latest offering by Angel may well be 
the most satisfactory ever issued. It has 
Janos Starker as cellist . . . that amazing 
virtuoso whose great rich tone and impeccable 
technique made recording history with the 
Kodaly "Sonata" some years ago. Since then 
Mr. Starker has been first cellist with the 
Chicago Symphony and has concertized ex- 
tensively. This is a dedicated artist whose 
loving perusal of this score makes of it a 
thing of lambent beauty. The lush richness 
of his cello speaks to us with the deepest ex- 
pression. Here is the true artist completely 
en rapport with the wishes of the composer. 
Competition he has from the great Pablo 
Casals and Fournier for these, too, are great 
artists as warm and as human, but Starker 
goes them one better in his understanding of 
the score and in his lucid exposition of this 
interesting work. 

The appreciation of his tonal productivity 
is heightened by the superb sound Starker is 
afforded. Here his cello is vibrantly alive, a 
soaring clean tone without buzz or rasp. High 
frequencies he produces smoothly without 
protesting rosin squeal, low frequencies are 
dark throbbing, hugely resonant outpourings 
of pure tone. Susskind furnishes a sympa- 
thetic accompaniment and elicits some splen- 
did playing from the Philharmonia Orches- 
tra. The balance favors the cello somewhat 
but not seriously and the recording is close - 
up . . . so much so that you can hear the 
bow strokes "pre- echo" before the tone is 
actually produced. Ultra- realism and some 
people probably won't like it. Acoustics have 
been made spacious to offset this somewhat 
and to lend liveness. Wide frequency and 
dynamic range and quiet surfaces were no- 
table. 

The Fauré is intensely brooding and mel- 
ancholy, another fitting vehicle to display 
Starker's remarkable talents. If you are a 
cello enthusiast you can't afford to miss this 
one! 
PARAY 

JOAN OF ARC MASS 
Frances Yeend, soprano; Frances Bible, 
mezzo; David Lloyd, tenor; Yi -Kwei -Sze, 
bass, and The Rackham Symphony 
Choir. Detroit Symphony Orchestra con- 
ducted by Paul Paray. Mercury MG50128. 
RIAA curve. Price $3.98. 

No, you're not seeing things ... Paul Paray 
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All new ultra- compact 
amplifier 

SONOTONE HFA-150 

15 -WATT POWER AT A 10 -WATT PRICE! 

No amplifier on the market today can 
compare with the all -new Sonotone 
HFA -150. Full 15 -watt power - 
superb sound -plus more new, use- 
ful "firsts" than any other amplifier 
at any price. 

ONLY 3" HIGH -12" WIDE! For the 
first time, a complete power and con- 
trol amplifier this compact...without 
an iota of performance being sacri- 
ficed to compactness. The ultra - 
smart cabinet cover is available in a 
choice of colors - another Sonotone 
first! 

SIX INPUTS! For the first time, a 
quality amplifier in this price range 
that gives you single switch choice 

of 6 inputs. Three of these inputs 
have individual pre -set level controls! 
SEPARATE CONTOUR CONTROL! For 
the first time you get new, exclusive 
push -pull rumble and noise filters. 
Bass, treble and volume controls 
with a separate continuous contour 
control, infinitely variable from flat 
to 26 db of contour compensation. 

The Sonotone HFA -150 is, unques- 
tionably, the greatest value in fine 
high fidelity components in many 
years. Make seeing and hearing it a 
"must "! 

ONLY $79-5--) NET 
Optional cover $3.50 Net 

Write for detailed information without obligation to: 

Electronic Applications Division 

SONOTONE® 
ELMSFORD, N. Y. 

CORPORATION 
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The 
incomparable 
Starlight has been 
brought even closer to dreamed -of 

total silence in operation and now 
actually exceeds even the most rigid 
professional standards. In fact, if 
checked by the reference level used 
by some turntable manufacturers, it 

would show as much as 80 db signal - 
to- rumble ratio! And all this at no in- 
crease in price! 

NOW 
Rumble 

50 db 
BELOW 
N.A.R.T.B. 

STANDARD 
REFERENCE 

LEVEL * 
Don't let 

Turntable rumble 
defeat your High 

Fidelity System. 

* Reference velocity of 7 cm /sec. at 
500 cps corresponds to National 
Assn of Radio & Television Broad. 
casters standard reference level. 

1V'I ;TZN>E]EL 

HIGH FIDELITY 
TURNTABLE 

* Illuminated Stroboscope - reads while the 
record is playing * Continuously variable speed control -precise 
settings for all-4 speeds. * Wow & flutter less than 0.2% RMS. Again 

better than NARTO standards 

Starlight 
Model 60 

(less base and arm) 

Model 672 (illustrated) 
Complete unit with model 60 
turntable, base and push- 
button transcription arm . 097.00 

Model 07 push -button 
transcription arm . . . 22.50 

Model 002 (blonde) and 
Model 004 (ebony finish) 
1" laminated hardwood 
base . . . . . 17.50 

Prices include Fed. excise tax 
where applicable. 

See your nearest dealer for a demon- 
stration or write for illustrated brochure. 

METZIVER 
ENGINEERING CORP 
1041 N. SYCAMORE AVE., Dept. RN -9 

HOLLYWOOD 38, CALIF. 
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is indeed both conductor and composer of 
this work. Thus is revealed to us another 
facet of Paray's astounding talent. He is, of 
course, not the first man to combine conduct- 
ing and composition. However, as a general 
rule, the output of most conductors who 
write is of trifling consequence. In sharp 
contrast Paray essays the musical complex- 
ities of a full -blown commemorative Mass! 
And what a glorious and magnificent work 
Paray has given us! It is all things a good 
Mass should be . very tender and touch- 
ing, poignantly beautiful, wildly exciting, 
serene and peaceful. Although the Mass is a 
contemporary work, there is no "modernism" 
as such employed, the harmonic structure be- 
ing largely on the romantic side. 

This recording is the first to be made in 
the new home of the Detroit Symphony, the 
new Henry and Edsel Ford Auditorium. 
With the large forces employed, this has been 
the most severe test of Mercury's single mike 
pickup. In the "Gloria" and "Sanctus" sec- 
tions where there is maximum utilization of 
voices, choir, and orchestra, it is a tribute to 
the engineers that a splendid balance is main- 
tained and all elements are quite articulate, 
with choral /orchestral "fusion" and blur at a 
minimum. 

The soloists are well -known in the fields. 
of oratorio and the Mass and they sing per- 
suasively and with obvious relish. Frances 
Yeend is outstanding for the beautiful float- 
ing ease of vocal projection and her high 
sense of drama. As you might expect, dy- 
namic range in this work is extreme and 
owners of big speaker systems will be awed 
by the grandeur of the massed voices and 
full orchestra in the "Sanctus." In matters 
of acoustics the engineers have managed to 
imbue the work with the "feeling" of a lofty 
cathedral, without loss of any important 
orchestral detail. 

All in all, this "Joan of Arc Mass" is an 
imposing work and a monument to Paul 
Paray's musical genius. This work was also 
recorded stereophonically and in this medium 
should be nothing less than overwhelming ! 

BEETHOVEN 
PIANO CONCERTO #3 IN C MINOR 

Wilhelm Kempff, pianist, with Berlin 
Philharmonic Orchestra conducted by 
Paul van Kempen. Decca DL9898. RIAA 
curve. Price $3.98. 

One of the finest readings of the 3rd con- 
certo available, challenged only by the Back - 
haus and Serkin recordings. Kempff is get- 
ting on in years, but this has diminished but 
little the wiry dexterity of his hands. His 
playing is quite unexceptionable for the most 
part, a swooping into certain phrases and a 
glossing over of a few notes his only sins. 
His performance is not as refined as the 
Backhaus nor does it have the cold brilliance 
of the Serkin reading. It is rather rough- 
hewn, vigorous, and brings to the work an 
earthy robustness that is quite refreshing to 
the jaded palate. 

If the performance is less important to you 
than quality of sound, this is without ques- 
tion the version you'll want. The piano tone 
here is big, full- bodied, very clean of line and 
transients. In the climactic parts there is none 
of the annoying "buzz" and ringing encoun- 
tered in so many piano recordings. Wow and 
flutter were not present. Orchestral accom- 
paniment was superbly realized, with the bal- 
ance between soloist and orchestra just slight- 
ly favoring the piano. Van Kempen presided 
over the orchestra with commendable results 
and maintained a happy collaboration with 
the pianist. 

As usual with Deutsche Grammophon re- 
cordings this favored big, concert -hall acous- 
tics and, therefore, softer sonic contours. This 
is a sort of compromise between the phoney -fi 
mike -in- the -piano technique and the formless, 
fuzzily detailed, distant pickup. Quite effective 

HARVEY has it... 
FOR IMMEDIATE DELIVERY 

STATION CONTROL 
For Smooth Coordination 
of Complete SSB Station 

Speaker Control Unit...312A -2 ... A desk -top 
unit that includes a 10" speaker, beam direc- 
tion indicator, SWR meter, 24 -hour numeral 
clock, lumiline operating lamp, phone patch 
unit, auxiliary power supply for control cir- 
cuits, and terminal boards for interconnecting 
all units. There's a synchro control unit sup- 
plied for tower mounting, and a directional 
coupler for use with the SWR unit... Antenna 
Selector ... 68Y -1 ... Includes antenna trans- 
fer relay, two coax relays for antenna selec- 
tion, mounting bracket for directional coupler, 
interconnecting coax cables ... Wiring Duct & 
Harness... 534A-1 ... Houses all interconnect- 
ing cables. Top has AC utility outlets. Includes 
cable harness, with wires necessary to connect 
the transmitter, receiver and extra control 
functions Net s695 

COMMUNI -Q- BOOSTER 
Utilizes the Q multiplier 
principle to increase the 
gain and selectivity of 
the GONSET Communi- 
cator. Operates with 
6 -mc if. Reduces inter- 
ference ... Improves 
reception. Available for 
6 or 12 -V power supply. 
(Specify which). 

$2595 

STANDING WAVE, 
REFLECTOMETE 

For 52 -ohm Coax 

Here's a high quality device 
for continuous measurement of 
standing waves on transmission 
lines. Suitable for frequency 
range from 3 to 200 mc. See 

the article in the QST, June '57 issue, page 43, 
for complete details on the unit. 
FEATURES: Uses sensitive 0 -100 microamp meter 

For continuous line insertion Power to 1000 
watts and over Prevents false loading from an- 
tenna tuner, match box, Pl network SWR ob- 
served immediately at all times without adjustment 

Makes possible increased radiated power by 
reduction of line reflection Simplifies adjust- 
ments of various antenna networks, "T ", Gamma, 
Balun, Delta, etc. Any change or defect in an- 
tenna immediately noticeable No balancing 
adjustments Housed in one unit 5"x3 "x221 /8rr. 

Complete, with instructions $2995 

HARVEY ships everywhere in the world. 
All orders shipped same day received. 

Prices Net, F.O.B., N.Y.C. 
Subject to change without notice 

ESTABLISHED 1927 

HARVEY RADIO 
CO., INC 

103 W. 43rd St., N. Y. 36, N. Y. JU 2.1500 
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and easy on the ears. Try this disc for a dif- 
ferent approach to the 3rd Beethoven con- 
certo. 
HARTMANN, K. A. 

SYMPHONY #6 FOR LARGE 
ORCHESTRA 

EGK, WERNER 
FRENCH SUITE AFTER RAMEAU 

RIAS Symphony Orchestra of Berlin con- 
ducted by Ferenc Fricsay. Decca DL9861. 
RIAA curve. Price $3.98. 

This is a sampling of contemporary Ger- 
man music from two of the most outstanding 
post -war composers. The Egk piece is highly 
stylistic, quite lyrical in spite of the com- 
poser's avowed taste for dissonance. The allu- 
sion to the music of Rameau is barely justi- 
fied. It is certainly not derivative of Rameau, 
but rather in a small way, is implied. The 
Hartmann holds the main interest on this disc 
and is a truly astonishing work. This is a 
work of violent contrasts and Hartmann's 
musical language is strong and pungent. There 
is much dissonance and a plentitude of atonal- 
ity. Hartmann, however, assumes a sort of 
diatonic "home base" to which he keeps re- 
turning the musical thought, and thus the 
work has direction and form. This is com- 
plex, tremendously massive scoring, which 
will be hard going for many at first hearing. 
Later, everything sorts itself out and the 
score becomes most stimulating and provoca- 
tive. I can promise you that even if under- 
standing comes slowly, from the standpoint 
of sheer sound this is terrifically exciting. The 
orchestration calls for a huge array of percus- 
sion and augmented brass, etc. Throughout 
the score you can hear the pile- driver accent 
of tympani, the cannonading of bass drum, 
the frenetic activity of brass, woodwind, and 
strings. Very sharp, highly detailed recording, 
with all elements clean and articulate. Dy- 
namic range is very great here and, in gen- 
eral, the work will be heard to best advan- 
tage over the larger speaker systems. This is 
probably the most consciously hi -fi record- 
ing we have had from Deutsche Grammophon 
and proves they are capable of this type of 
recording if they so desire. 

Fricsay seems an eminently suitable con- 
ductor for these works and the Berliners re- 
spond to his urgings with playing of breath- 
taking precision. Off the beaten track, but 
definitely worth your attention if you are 
interested in the unusual. 

Jazz Corner 

CALYPSO 
"Lord Foodoos" and his Calypso band. 
Elektra -127. RIAA curve. Price $3.98. 

I don't profess to be an expert in Calypso, 
but I do know that I can remember it long 
before it became the current rage. There is 
nothing really new about it, although many 
have tried to give it a new twist. In fact this 
record is refreshing because it is the una- 
dulterated, the real McCoy . genuine Ja- 
maica Calypso. This is no phoney hybrid 
freak -form of music put out by the fast -buck 
boys. "Lord Foodoos" is a facile -tongued, 
highly accomplished practitioner of Calypso 
and utterly fascinating to hear. Many of the 
numbers are totally unknown to me, others 
like "Stone Cold Dead in the Market," and 
"Peas and Rice" are old friends. Foodoos' 
band really can whoop it up in the best ap- 
proved Calypso style and with all the vari- 
ous bongos, drums, maracas, and other as- 
sorted hardware in full career, this is a regular 
hi -fi hoe -down. Splendid recording through- 
out and a most enjoyable disc of its type, if 
you like the type. 

That covers the current batch of records 
on hand but with the usual Fall spurt of 
releases we should have a good crop of discs 
to offer next month for your edification, en- 
lightenment, or plain enjoyment! 30 
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RIDE WITH HI -FI + FM 
with Europe's most popular car radio 

Why settle for anything less than the 
realism of Hi -Fi plus FM reception on 

your car radio? Enjoy Blaupunkt, the 
most popular car radio in European 
cars. We challenge you to compare 
its full, rich stereoscopic reception 
with that of any other! 

*KOLN Model - World's finest automobile Hi -Fi sys- 
tem. Selectcmagic Tuner -the first FM "one touch" 
signal seeker in a car radio. FM -3 microvolts for 
20 DB quieting; AM, 3 microvolts. Response 40- 
16,000 c.p.s. - image rejection 25 DB. Hi -Fi - 15 

tuned circuits FM and AM $192.50 

*Both the Koln and Frankfurt models 
bring you FM reception as you drive 
under bridges and through short tun- 
nels Both have coaxial speakers, full 
range tone control, built-in rear 
speaker plugs, separate amplifier 
Available in 6 and 12 volts. Custom - 
design for in- the -dash installation on 
American and foreign cars. 

(All prices slightly higher on West Coast) 

*FRANKFURT Model - The de luxe automobile Hi -Fi 

system. FM - plus Hi -Fi, AM and Pushbutton Select- 
tuned circuits FM and AM $132.50 

HAMBURG Model- Sports Car Special. Luxury Model 
AM only. Magnificent reception. Pushbutton Select - 
ometer. 7 tuned circuits. Ruggedly built . $92.50 Write for Illustrated folder and name of 

nearest distributor 

ROBERT BOSCH CORPORATION 
CAR RADIO DIVISION 

40-25 Crescent St., Long Island City, N.Y. 225 Seventh St., San Francisco 3, Cal. 
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i A COMPLETE LINE 

TV KITS 
INSTRUMENT KITS 

HI -FI KITS 
HI -FI Speaker Systems 

HI -FI CABINETS 
A wide assortment to house any make 

,Hi -Fi units. Exquisitely styled, beautifully 
finished. Cannot be equalled anywhere 

BUY DIRECT FROM FACTORY 

TRANSVISION 
rlar +rnnir Kite 

SPLIT/KITS 
PAY AS YOU WIRE'', 

INVEST SLIGHTLY MORE - but -- 
BUILD THE BEST! 

A FEW DOLLARS GETS YOU 
STARTED: Each Kit is "split" into 
a few packages, or stages, which you 
buy one -by -one as you wire. 

EASIEST TO ASSEMBLE 

FREE educational aids 
Money -Back Guarantee 

Write for Complete Catalog 

NEW! 
Transistorized! 

VTVM -VOM KIT 
$3995 for Kit 

Only $10 gets you started. 
This covers the 1st stage. 
Balance in 2 stages; pay 
as you wire...Also, fac- 
tory wired for $79. 

/[e" TV KIT KIT 
Learn 

build- 
ing a DELUXE TV SET 

Only $15 gets you 

started. Balance in 

easy stages. Profit 
lß 

ways: Learn by 

save up to 50% on 

fforLCOLOR 

SET; 
V. 

p P 

Course of Study with Kit. 
FREE: A TV 

prepared by 
a recognized educator, this 

course alone is worth many times the cost 

INC., 
of the TV Kit. TRANSVISION, 

NEW ROCHELLE, N. Y. 

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. N 

I'm enclosing $ 

following: 

deposit. Send the 

Send FREE copy of your latest Catalog. 

Name 

Address 

City State 
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What's New 
in Radio 

1111111 1111111 1111111 

LIMITER- EXPANDER 
Electronics Systems Engineering 

Co., 903 Cravens Building, Oklahoma 
City, Okla. is currently offering a new 
automatic audio control amplifier with 
background noise squelch which has 
been tradenamed the "Limpander" 
(limiter- expander). 

The Model LE -2 is a new high speed, 
non- feedback, automatic audio gain 
control amplifier with a background 
noise squelching system. A high im- 
pedance input preamplifier provides 
sufficient gain to produce 30 db of low 

BE QUALITY WISE .. BUY QUAL -KITS! 

HI -FI AMP. KIT 
Complete 6 tube -10 watt 
amplifier. Push-pull 
beam power output, 
built -in pre-amp. 5 posi- 
tion selector switch, 3 

position record equaliza- 
tion, LP, RIAA, Eur. Re- 
sponse 1/2 db. 20- 20,000 
cps. Output 10 watts at 
less than 2% IM. Low 
noise level and harmonic 
distortion. $28.50 

Every kif complete with 
28 page fully illustrated 
instruction and assembly 
manual. Cover and legs 
optional. 

HI-FI AM -FM TUNER KIT 
Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv- 
ity. Distortion less than 
1%. Sensitivity is 5 uv 
for 30 db quieting on 
FM, 25 us AM. Armstrong 
FM Circuit with limiter. 
Foster -Seeley Discrimi- 
nator. 20- 20,000 cps re- 
sponse. Full AFC control - no drift. Easy assem- 
bly. $28.95 

Add la % Fed. Tax 
Write for FREE catalog 
and name of nearest 
dealer carrying these 
remarkable units. 

QUALITY -ELECTRONICS 
319 Church St. Dept. T 9 New York 13, N. Y. 

distortion limiting. High speed squelch- 
ing operates between words without 
syllable clipping. 

Limiter attack time constant of 50 
microseconds and release time con- 
stant of 20 milliseconds produces 
consonant amplifications for high in- 
telligibility in recording and com- 
munications. 

The unit may be used as an a.g.c. sys- 
tem for tape recorders or for recording 
unrehearsed conversations and confer- 
ences where it is impractical to use 
conventional gain monitoring tech- 
niques. The 600 -ohm output has 
sufficient power to drive a speaker 
directly. Noise suppression capabili- 
ties make 60 db of automatic audio 
control practical. 

COLOR SCOPE KIT 
Precise Development Corp., 2 Neil 

Court, Oceanside, N. Y. is now offer- 
ing a new oscilloscope, in either kit or 
wired form, which has been especially 
designed for color television service 
work. 

The Model 3151's vertical amplifiers 
are flat through 5 mc. and ± 8 db 
through 9 mc. Sensitivity is 10 
mv. /cm. and there are frequency corn - 
pensated stepping attenuators in the 
input and push -pull pentodes in the 
output. 

The horizontal amplifiers are within 
± 6 db through 500 kc. and feature 
push -pull output. Frequency attenu- 
ated stepping attenuators in the input 
and a cathode follower assure a clean 

Radio experts solve your 
engineering problems 
Save $6.50 on newly revised 

RADIO ENGINEERING LIBRARY 

At your fingertips in one convenient source -facts, 
standards, practices, data for the whole field of radio 
engineering. Highlights current developments 
in transistors, other semi -conductors, micro- 
wave tubes, pulse techniques, color TV, and 
more. Covers everything from tube and cir- 
cuit fundamentals through essentials of ma- 
jor fields of application. 

OVER 4000 PAGES OF PRACTICAL MATERIAL! 

Five fact - packed volumes of 
data, graphs, charts and 
tables give information quick- 
ly. Includes material on 
1'í1F, frequency modulation, 
instruments and methods for 
measuring high frequency, 
etc. Selected by radio spe- 
cialists as most helpful ma- 
terial for engineers, design- 
ers, and others in communi- 
cation, broadcasting, aircraft 
radio, and related fields, this 
Library is yours at a special 
price on easy terms. 

0 -DAY FREE TRIAL! 

r- 

Pay as you use on 

E ASY TERMS 
3rd Ed.-Fundamen- 
tals of Vacuum Tubes 
(Eastman); 3rd Ed. 
-Electronic R. Radio 
Eng'g. (Yerman); 
2nd Ed.-Communi- 
cation Eng'g. (Ever- 
itt); 2nd Ed.-High 
Freq. Measurements 
(Hund); 4th Ed.- 
Radio F.ng'g. Hndbk. 
(lienny). 

McGraw -Hill Book Co., Dept. RTN -9 
327 W. 41 St., New York 36, N. Y. 

Send for 10 days' FREE trial, the Radio Engineer- 
ing Library. In 10 days I will send (check one) 

$49.50; or $7.50 in 10 days and $7.00 a 
month until $49..50 is paid -a savings of $6.50 over 
regular price of $56. Otherwise, I will return books 
postpaid. 

Nanio 

IIome Address 

City & State 

Employed by 
For price and terms outside USA, 
write McGraw -Hill Int'1., N.Y.C. 

RTN-9 

a 
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linear horizontal trace. It uses a hard 
vacuum sweep with sufficient expan- 
sion to see color bursts clearly. Hori- 
zontal sensitivity is approximately 40 
mv. /cm. 

The entire unit measures 131/4" x 

83/4" x 181/2" and is housed in a heavy 
steel cabinet. In kit form the scope 
is designated as the 3151K while fac- 
tory wired and tested it is known as 
the 3151W. 

PRE -PEAKED I.F.'S 
General Instrument Corporation's 

Automatic Manufacturing Division, 
Beckley, W. Va. and Newark, N. J. 
has recently introduced a line of pre- 
cision "pre- peaked" i.f. transformers 
which completely eliminate the need 
for the set makers' assembly line oper- 

ators to adjust the transformers to 
the exact frequency required. 

Available at no increase in price 
for all radio sets using printed circuit 
wiring panels, the new pre -peaked 
units have been made possible by a 
new type of test equipment developed 
by the firm's engineering group. 

Write the manufacturer direct for 
full details on this new line. 

TV SET FOR TRAINING USE 
Transvision, Inc., New Rochelle, N. Y. 

has recently introduced a new 27" tele- 
vision receiver which has been specifi- 
cally designed for use in industrial 
training programs. 

The set is a dual receiver which 
functions as a regular TV set or as a 
closed- circuit video monitor. The 27" 
screen is 72" above floor level for good 
visibility from all parts of a large 
room. A three -speaker audio system 
directs through a 180 degree sound 
distribution pattern which gives equal 

September, 1957 

this 

makes 
this 

when 
you buy 
the 
fabulous 

ADDAX T IINFMIII,i KIT 
A screwdriver ... 15 minutes of your time ... and the 
fabulous Audax tonearm kit - that's all you need to own 
your own compass -pivot Audax Professional Tonearm 
at a big saving! You'll find accurate assembly of this exclusive kit 
a very simple affair - with assurance that the final result 
will be as fine as factory -assembled units ! Use any cartridge 
with your Audax arm. Thrill to the wonderful new 
difference it makes in your high fidelity system -a difference 
that confirms your wise choice in owning one of the 
finest tonearms ever made! 

At your dealer 
{ 

12" Tonearm Kit $14.55 
16" Tonearm Kit $17.55 

BEST RECORD PROTECTION INSURANCE- 

Audax "Micro-poise" ... the 
gram weight scale with 

"prescription" accuracy! $3.95 

AUDAX Div. of Rek -O -Kut Co., Inc., 38 -19 108 St., Corona 68, N. Y. 
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A Neuf CONCEPT IN AMPLIFIER KIT 

J 
The ERIE 

AUDIO-AMPLIFIER KIT 

MODEL 
PAC -AMP- t 

featuring 
"PAC" and an ERIE 

Embossed Wiring Board 

With these Plug -in Components: 
ERIE "PAC" (Pre- Assembled Components) 
ERIE EMBOSSED BOARD TUBE SOCKETS 

OUTPUT TRANSFORMER CAPACITORS 

FILTER CAPACITOR TONE CONTROL 

VOLUME CONTROL and SWITCH TUBES 

SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER 
Frequency Response: 30 cycles to 12,000 cycles {-0, -3.5 db. 
Sensitivity: 0.56 volt RMS (input at 1 KC) for 4 watt output. 
Power Output: 4 watts Input Impedance: 2 megohms. 
Output Impedance: 4 ohms AC Power Consumption: 17 watts. 
Overall Dimensions: VA" L x 4M6" W x37/5" H Shipping Weight: 2 lbs. 

See and hear it at 
your local distributor 

or Write for 
nearest source. 

ERIE RESISTOR CORPORATION 
ER)E. PA 

PROGRESSIVE 
HOME 

RADIO COURSE 

only s2295 
BUILD 

Reg. 

Pat. Off. Pt.Off. 

i*" 
_ ':.E:Lri ..fin, 

12 RECEIVERS 
TRANSMITTER SIGNAL INJECTOR 
SIGNAL TRACER CODE OSCILLATOR 

This is an outstanding PRACTICAL HOME RADIO 
COURSE at a rock -bottom price. You will learn radio theory, construction and servicing. You will learn how 
to build radios, using regular schematics; how to solder and wire in a professional manner; how to service and trouble -shoot radios. You will learn how to work with punched metal chassis a 

s 
well as the new Printed Circuit chassis. You will learn the principles of RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code Oscillator. You will build 

16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You will receive an excellent back- ground for TV. In brief, you will receive a basic education in Electronics and Radio. worth many times the small price you pay. Only $22.95 complete. Today it is no longer necessary to spend hundreds of dollars for a radio course. 
WHAT THE PROGRESSIVE RADIO COURSE CONTAINS 
1) Punched Steel Chassis; 2) Printed Circuit Chassis; 
3) Variable Condenser; 4) Line Cord; 5) Electrolytic 
Condenser; 6) 3 Octal Tube Sockets; 7) 2 Printed Circuit Tube Sockets; 8) Antenna Coil; 9). RF Coil; 10) Sele- 

m Rectifier; 11) Headset; 12) 5 Tie Strips; 13) As- 
sorted Hardware; 14) 22 Assorted Resistors; 15) 20 Assorted Condensers; 16) 651{7 Tube; 17) 6SJ7 Tube; 
18) 6C5 Tube; 19) Tubing; 20) Hook -up Wire; 21) 
Solder; 22) Radio & Electrical Tester; 23) Electric Soldering Iron; 24) Set of Tools; 25) Alignment Tool; 
26) Wrench Set; 27) 88 Page Instruction Book; 28) High Fidelity Guide; 29) Tester Manual; 30) Quiz Book; 31) Television Troubleshooting Guide; 32) Radio Troubleshooting Guide; 33) Printed Circuit Manual; 34) Amateur License Manual; 35) Consultation Service; 36) Membership in Radio -TV Club; 37) Certificate of Merit. 

All parts, components, etc. of the are 
100%5 unconditionally guaranteed, brand cne 5ecare- 
fully selected, tested and matched. Everything is yours to keep. The complete price of this practical home radio and electronics course is only $22.95. Sold only by Progressive "Edu- Kits." 

ORDER FROM AD- RECEIVE FREE BONUS 
RESISTOR & CONDENSER KITS WORTH $7 

UNCONDITIONAL MONEY -BACK GUARANTEE 
I enclose full payment of $22.95 for Progressive 
Home Radio Course xent postpaid. 

I will pay postman $22.95 plus postage for Progres- 
sive Home Radio Course sent COD. 

Rush me FREE descriptive literature concerning 
course. Also send me FREE 

v 
aluable Radio, TV, 

Hi -Fi literature worth $1.50. No obligation. 
NAME 

I ADDRESS 

PROGRESSIVE "EDU- KITS" INC. 
497 Union Ave., Dept. 69E, Brooklyn 11, N. Y. 
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Conforms to Spec. 

MIL- V -173A 
Qualification Ap- 
proval Cert. ASESA 

No. 13582. 

Moisture- Fungus- Resistant Varnish 

Same fine product as now widely 
used, but in a NEW SELF -SPRAY can. 

Countless uses wherever humidity and 
fungus protection is required. 

Ideal for touching up small areas on 

chassis after repairs -in factory or in 

field. Ask your Argos Parts Distribu- 

tor, or write Dept. R- 

Armor PRODUCTS COMPANY 
GENOA, ILLINOIS 

sound intensity in all parts of the room 
or auditorium. Room echo, one of the 
common sound problems in large 
rooms, is minimized by an echo control 
which alters the frequency response of 
the audio system to suit the room be- 
ing used. 

The entire receiver can be moved 
easily by means of the large swivel 
casters on which the set is mounted. 
The receiver has an auto -ignition type 
lock to prevent unauthorized operation 
of the equipment. 

Complete details on this equipment 
are available from the Educational De- 
partment of the company. 

!MK "AUDIO- SCAN" 
B &K Manufacturing Co., 3731 N. 

Southport Ave., Chicago 13, Ill. is cur- 
rently marketing two new accessories 
designed to add color and sound to its 
Model 1000 "Dyna- Scan" video genera- 
tor. 

The Model S16 "Audio- Scan" adds 
FM sound transmission exactly like a 
TV station, 4.5 mc. above the video 

carrier, with modulation from any 
available audio source. The unit per- 
mits speech or music to be combined 
with the video display. The Model S16 
comes assembled as a separate "pack- 
age" which can be installed on the 
chassis of the "Dyna- Scan." 

A second unit, the Model C15 "Color - 
Scan," adds crystal -controlled full 
color rainbow display to the basic 
model. 

Bulletin C15 -S16, which includes 
complete specs and full details on both 
units, is available without charge. 

AEROVOX "E -Z- CODE" 
Aerovox Corporation of New Bed- 

ford, Mass. has introduced a new easy 
way to learn code -an instrument 
which has been tradenamed "E -Z- 
Code." 

Consisting of a combination of mod- 
ern printed wiring circuitry, an 
electric pencil, and a completely new 
technique for learning code, this in- 
expensive unit can be used by hams 
preparing for their Novice license 
exams or by licensed amateurs wish- 
ing to improve their sending and re- 
ceiving speeds. 

The code is printed on a phenolic 
base by the copper etch process and 
then plated for added durability. Each 
letter of the code appears in vertical 
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slots with wide and narrow bars of 
printed wiring acting as the dashes 
and dots respectively. Each dot and 
dash of the code is wired to the high - 
frequency buzzer in the plastic hous- 
ing. As the user draws the electric 
pencil down each slot, the electrical 
circuit is completed and sounds the 
buzzer for audio transmission. A 
simple switching arrangement allows 
the user to practice visual transmis- 
sion through a built -in lamp, serving 
as a blinker light. 

The "E -Z- Code" unit comes com- 
plete with a professional -type telegraph 
key, high- frequency buzzer, bayonet 
socket lamp, and electric pencil. The 
entire assembly is mounted on a 
sturdy base with non -marring, non- 
skid feet. Two flashlight batteries are 
all that is needed to start learning 
code. The company's distributors are 
handling this item. 

WOBBULATOR SIGNAL GENERATOR 
Canoga Corporation, 5955 Sepulveda 

Blvd., Van Nuys, Calif. is now offering 
an improved version of its wobbulator 
signal generator which incorporates 
several new and unusual features. 

The Model 7200 is an integral unit 
which combines a swept frequency 
signal generator with a built -in oscillo- 
scope. The unit permits the visual 
display of the gain or loss vs frequency 
response of amplifiers and networks 
in the range from 2 to 1000 mc. A 
swept frequency range of 2 to over 55 
mc. centered anywhere in the 2 to 
1000 mc. range allows rapid, accurate 
gain and frequency measurements 
with built -in visual display. The effect 
of component or adjustment changes 
on gain and frequency response is 
instantly pictured on the CRT as a 

gain (or loss) vs frequency character- 
istic. 

The company will supply complete 
specs and prices on the Model 7200 
upon request. 

CUSTOM BUTTON MICAS 
Erie Resistor Corporation, Erie, Pa. 

has annouced that it is prepared to 
custom build its high temperature 
button mica capacitors for continuous 
operation in the 350 degree C range. 

According to the company, test re- 
sults over a range of -50 to +350 de- 
grees C shows average change in these 
units of less than 4% in capacitance 
and power factor. These new units 
September, 1957 

a 

clear, 
natural 
sound. 
from 

EKTACOM 

A multi- station intercommunication 

system using special high fidelity techniques 

for extremely low distortion 

and high speaker damping. You get the clear, 

natural sound of voices. 

The printed wiring, heavy duty all metal 

construction, and instrument -type 

components make the Ektacom system outstanding. 

Send for illustrated brochure 

FISHER BERKELEY CORPORATION 

an gileeeiCiemevauí.a 8 Cea44x.m4- 
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Your choice of school 
is highly important 
to your career in 

ELECTRONICS 

RADIO- 
TELEVISION 

ELECTRONICS 
COMMUNICATIONS 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

M S O E in Milwaukee 
Choose from courses in: 

ELECTRICAL ENGINEERING 
Bachelor of Science Degree 
in 36 months - 
Communications or 
Electrical Power. 

ENGINEERING TECHNICIAN 
Associate in Applied Science 
degree in 18 months - 
Electronics Communications or 
Electrical Power. 

MSOE- located in Milwaukee, one 
of America's largest industrial 
centers -is a national leader in 
electronics instruction -with com- 
plete facilities, including the latest 
laboratory equipment, visual aid 
theater, amateur radio transmit- 
ter -offers 93 subjects in electri- 
cal engineering, electronics, radio, 
television, electrical power, and 
electricity. 
Advisory committee of leading in- 
dustrialists. Courses approved for 
veterans. Over 50,000 former stu- 
dents. Excellent placement record. 
Previous educational, military, and 
practical experience is evaluated 
for advanced credit. 

QUARTERS BEGIN SEPTEMBER, 
JANUARY, APRIL, JULY 

Choose wisely your 
future may depend on it. 
Mail coupon today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RN -957, 1025 N. Milwaukee St. 
Milwaukee, Wis. 
Please send free illustrated career booklet 

(please print) 
I'm interested in 
Name Age 
Address 
City State 
Are you eligible for veterans educational 
benefits? 
Discharge date 
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have been designed especially for high 
altitude missiles and aircraft appli- 
cations hence are usually custom -de- 
signed for a special application. 

The company invites inquiries re- 
garding spedific circuit requirements. 

C.W. TRANSMITTER KIT 
Heath Company of Benton Harbor, 

Mich. has recently introduced a new 
transmitter which was designed ex- 
clusively for c.w. work. 

The Model DX -20 kit has a plate 

power input of 50 watts and uses a 
6DQ6A in the final amplifier stage. 
A 6CL6 serves as oscillator with a 
5Y4GB rectifier. 

The unit is ideally suited for both 
the novice and advance -class c.w. 
operator. Single -knob bandswitching 
is featured to cover 80, 40, 20, 15, 11, 
and 10 meters. The circuit is designed 
for crystal excitation but may be ex- 
cited by an external v.f.o. The pie -net- 
work output circuit matches various 
antenna impedances between 50 and 
1000 ohms and reduces harmonic out- 
put. 

The circuit is completely TVI- 
proofed and is easy to build from the 
detailed step - by - step instructions 
which accompany the kit. Write the 
company for full details and prices. 

INTERMITTENT ANALYZER 
Winston Electronics, Inc., 4312 Main 

St., Philadelphia 27, Pa. is now in pro- 
duction on a new TV and radio test 

instrument which has been specifically 
designed to effect faster troubleshoot- 
ing in intermittent circuits. 

The "Win -Tronix Model 828" uses a 
new principle which makes TV or radio 
receivers supersensitive to intermittent 
and pre- intermittent noises caused by 
capacitors, resistors, tubes, coils, chokes, 
and other components. The sensitive 
amplifier and intermittent tracer probe 
pick up and localize the noises pro- 
duced by borderline components with- 
out waiting for actual breakdown to 
occur. 

QUARTZ 
CRYSTALS 

Fast Service - 
Unconditional Guarantee! 

Crystals ground and etched to your spec- 
ified frequency at the lowest cost in the in- 
dustry- supplied in popular FT -243 holders, 
t /s" pin spacing, .093" pin diameter -also in 
DC -34 holders, 3/4' pin spacing, pin diameter 
.156 or FT -171 holders, pin spacing 3/4" with 
banana plug pins (fits 5 -prong tube socket). 

In FT -243 holders from 
1001 KC to 2500KC: 
.01% tolerance.... $1.75 
.005% tolerance... $2.50 
2501 KC to 9000KC: 
.01% tolerance.... $1.50 
.005% tolerance... $2.50 
Also available in MC -7 
or FT -171 holders at 
above prices. (Specify 
holder wanted.) 

HERMETICALLY SEALED 
OVERTONE CRYSTALS 

Supplied in HC6 /U metal holders, pin spac- 
ing .486 ", pin dia..050" -pin diameter .093" 
also available. Specify diameter wanted, 
otherwise .050 supplied. 
10 to 30 MC .005 tolerance.... $3.85 ea. 
30 to 54 MC .005 tolerance $4.10 ea. 
55 to 75 MC .005 tolerance $4.25 ea. 
75 to 90 MC .005 tolerance $5.50 ea. 

(Write for quantity prices) 

NOVICE CRYSTALS 
80 meter band within 1KC of specified frequency 
from 3701 KC to 3749KC in 40 meter band from 
7152KC to 7198KC within 1KC of speci- Anf 

fled frequencies in FT -243 holders 77yr 

ANY AMATEUR BAND CRYSTAL from nn f, 
3500KC to 8650KC, .05% tolerance 7 7 r 
(Add 51 per crystal for postage & handling.) 

SPECIAL! RADIO CONTROL 
CRYSTALS 

27.255 MC sealed crystals $2.50 ea. 

MARINE FREQUENCY 
CRYSTALS 
.005 Tolerance -available in FT -243 holders, or 
MC7 (pin spacing 3 /y ", dia. .125 ") holders. 
2009 2182 2670 2977 
2110 2406 2738 3021 
2126 2637 2953 3093 
2174 2638 2961 3193 
(Other marine frequencies available at $2.50 ea.) 

Stock crystals in FT -243 holders from 5675KC to 
8650KC in 25KC steps 500. 

$2.50 ea. 

FT -241 lattice crystals in all frequencies from 
370KC to 540KC 506. 

200KC Crystals 
455KC Crystals 
500KC Crystals 
1000KC Frequency Standard Crystals 
Dual socket for FT -243 crystals 

2.00 
1.00 
1.00 
3.50 

.15 

Low frequency FT -241 crystals from 880.20KC to 
1040.62KC in steps of 1040 cycles 75¢ 

(Write for complete listing.) 
MANY ELECTRONIC PARTS DISTRIBUTORS 

NOW HAVE TEXAS CRYSTALS IN STOCK 

Texas Crystals 
The Biggest Buy in the U.S. 

8538 W. GRAND AVENUE - RIVER GROVE, ILL. 

ALL PHONES - GLADSTONE 3 -3555 

Terms: All items subject to prior sale and change of 
price without notice. All crystal orders MUST be ac- 
companied by check, cash or M.O. WITH PAYMENT 
IN FULL. NO C.O.D.s. Postpaid shipments made in 
U.S. and possessions only. Add 5¢ per crystal for 
postage and handling charge. 
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Phantom probe attachments provide 
signal pickup from tubes and wiring 
without making actual circuit con- 
nections. A built -in line voltage step - 
up transformer provides a high line - 
voltage supply to make intermittents 
easier to locate. 

The company will supply a data 
sheet on the Model 828 to those writ- 
ing direct. 

TV HARNESS KITS 
Eby Sales Company of N. Y., 130 

Lafayette St., New York 13, N. Y. is 
now marketing a new line of color 
TV harnesses especially developed for 

use in servicing the newest color TV 
receivers. They are designed to give 
fast, efficient servicing and testing. 

The K -312 color harness kit in- 
cludes a color CRT extension, a high - 
voltage extension, and the 56 -6H and 
49 -9H extensions. The larger kit, 
K -314, includes not only the previously 
mentioned items but a tuner extension 
and convergence extension as well. 

Write the company for a data sheet 
covering these new harness kits. 

LINE VOLTAGE ADJUSTER 
Microtran Company, Inc., 145 E. 

Mineola Ave., Valley Stream, N. Y., 
has introduced an "Up- Down" line 
voltage adjuster, the Model LVB -10. 

The new unit has a 250 watt, 100 to 

130 volt, 50 -60 cps rating. It has a 
four -position switch with 10 volt boost, 
10 volt drop, straight- through, and 
"off" positions. 

The adjuster measures 3" x 3" x 3" 
and weighs 2 pounds. It is housed in a 
case with an oven -baked finish. 

MINIATURIZED POTS 
Clarostat Mfg. Co., Inc., Dover, N. 

H. has effected a further refinement 
in its Series 49M miniaturized wire - 
wound potentiometers in the form of 
still higher dielectric strength. 

A new molding material, green in 
color, is now used in these miniatur- 

September, 1957 
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If you handle communications 
equipment, PX's, PAX's, inter- 
com systems, the Ericofon is for 
you! 
The completely new North Erico- 
fon represents the first real ad- 
vance in telephone design in over 
50 years! 
A masterful departure from stere- 
otyped design that puts the whole 
phone, receiver, transmitter, and 
dial all in one, yet remains as 
light as the ordinary telephone 
handset alone! - 

The "dial comes to you" feature 
makes dialing from any angle, 
any position simple and easy. 
The Ericofon is available in six 
decorator colors. 
For the Ericofon, exclusive with 
North, and other North telephone 
and communication equipment 
and components, write - 

telephone of tomorrow - here today 

INDUSTRIAL DIVISION 

NORTH ELECTRIC COMPANY 
157 SOUTH MARKET STREET GALION, OHIO 

Available world -wide through L. M. Ericsson Sales offices. 
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MORE ,:- 
KESTER 

"RESIN- FIVE" 

CORE 

SOLDER 
=71V-FI 

THE BEST FOR TV -RADIO WORK... 
EVERYTHING ELECTRICAL -Kester "Resin- Five" 
Core Solder is better and faster than any solder ever 
developed. It has an activated flux -core that does a perfect job on 
all metals including zinc and nickel -plate. The flux residue 
is absolutely non -corrosive and non -conductive. 

Available in all practical Tin -Lead 
Alloys; 40/60, 50/50 and 60/40 in 

diameters of %ÿ', %¿', %4", 1,42" and 
others. 

Printed Circuit Soldering 
On Copper -etched boards 
use 60% Tin - 40% Lead 
Alloy . .. for those that 
are Silver- surfaced use 
3% Silver -61,z% Tin - 
351/2% Lead 

KESTER SOLDER COMPANY 
4235 Wrightwood Avenue, Chicago 39, Illinois Newark 5, New Jersey, Brantford, Canada 

ELECTRIC BRAIN KIT 
Can you think faster than this machine? 

GET INTO ONE OF THESE 
TOP OPPORTUNITY FIELDS 

LECTRICITY - Electronics Ot 

TELEVISION 
- Radio -Color TV 

TRAIN IN THE GREAT SHOPS OF 

Control Panel of GENIAC set up to do a problem 
in check valve research. 

Be careful before you answer. GENIAC the first elec- 
trical brain construction kit is equipped to play tic - 
tac -toe, cipher and encipher codes, convert from 
binary to decimal, reason (in syllogisms) as well as 
add, subtract, multiply and divide. Specific problems 
in a variety of fields -actuarial, policy claim settle- 
ment, physics, etc., can be set up and solved with the 
components. Connections are solderless and are com- 
pletely explained with templates in the manual. This 
covers 33 circuits and shows how new ones can be 
designed. 

You will find building and using GENIACS a won- 
derful experience; one kit user wrote us: 'this kit has 
opened up a new world of thinking to me." You actu- 
ally see how computing, problem solving, and game 
play (Tic -tac -toe, nim, etc.) can be analyzed with 
Boolean Algebra and the algebraic solutions trans- 
formed directly into circuit diagrams. You create from 
over 400 specially designed and manufactured com- 
ponents a machine that solves problems faster than 
you can express them. 

Schools and colleges, teachers of science or math, 
engineering, philosophy or psychology will find these 
excellent demonstrators of circuitry, solutions in sym- 
bolic logic, theory of numbers, cybernetics, and auto- 
mation. 

SEND for your GENIAL kit now. Only $19.95 with 
over four hundred components and parts, fully illus- 
trated manual and wiring diagrams. We guarantee that 
if you do not want to keep GENIAC after one week you 
can return it for full refund plus shipping costs. Add 
$1 west of the Miss, $21.95 outside U.S.A. 

Dept. RT -97, Oliver Garfield Co. 
126 Lexington Ave., N. Y. 16, N. Y. 
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EOLDEST, BEST EQUIPPED 

SCHOOL OF ITS KIND IN U.S. 

Veterans and Non - Veterans -Prepare for a better 
job NOW that offers a real future, too! Get 
practical training in TELEVISION- RADIO - ELECTRICITY- ELECTRONICS - (Re- 
frigeration & Electric Appliance Repair can be 
included). Learn on real equipment -no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 
Finance Plan- enroll now, pay most of tuition 
later. Part time employment help to students. 
FREE BOOK Clip coupon for Big Free Illustrated 

Book. No salesman will call. Act NOW, 
B.Wruidel,IR. FOUNDED 

President 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. PAULINA St., CHICAGO, Dept.67 -8SH 
ELECTRICITY TELEVISION RADIO REFRIGERATION ELECTRONICS 

B. W. COOKE, A R., Pres., COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, III., Dept. 67 -85H 

Send FREE BOOK and details on: 
TELEVISION -RADIO 
ELECTRICITY- ELECTRONICS 

NAME 

ADDRESS 

CITY STATE 

ized potentiometers. This feature, to- 
gether with design refinements, results 
in exceptionally low electrical leakage 
in operation. The pots are 3/4" in di- 
ameter and 1/2" deep and are rated at 
11/s watts, 4 to 20,000 ohms. 

The Industrial Sales Division of the 
company will supply further details. 

SELENIUM RECTIFIER TESTER 
Century Electronics Co., Inc., 111 

Roosevelt Ave., Mineola, N. Y. is cur- 
rently marketing an in- circuit selen- 

ium rectifier tester which has been 
designated as the Model SRT -1. 

The new unit will check all power 
rectifiers whether in or out of the 
circuit. Tests can be made for quality, 
fading, shorts, opens, arcing, and life 
expectancy. Accurate readings are ob- 
tained, without disconnecting the rec- 
tifier from the circuit, on a large 
multi -color 3" meter. Special circuitry 
incorporated in the SRT -1 prevents 
any damage to the instrument, nor 
will a line fuse blow, even when con- 
nected to a dead short. In addition, 
the rectifier being tested cannot over- 
heat or be damaged. 

"PRIVATE LINE" EQUIPMENT 
The Communications and Electron- 

ics Division of Motorola Inc., 4501 W. 
Augusta Blvd., Chicago 51, Ill. has an- 
nounced a new 450 -470 mc. "Private 

Line" radio which will shut out com- 
munications from other users operat- 
ing on the same channel. 

This new equipment transmits a con- 
tinuous, sub -audible tone along with 
every voice transmission. Receivers 
"open up" for listening only when the 
proper tone is transmitted so that re- 
ception is cut out except when trans- 
missions are being originated by the 
dispatcher or other mobiles operating 
in the same system. 
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The design of this radio incorpo- 
rates several unique features of par- 
ticular interest to a wide range of 
two -way radio licensees. For complete 
information on this new gear, write 
Dept. PL, Technical Information Cen- 
ter of the company. 

MINIATURE TUBE FOR TV 
The Electron Tube Division of Radio 

Corporation of America, Harrison, N. 
J. has announced the development of a 
general -purpose, multi -unit tube of the 
9 -pin miniature type which contains 
a medium -mu triode and sharp cut -off 
pentode in one envelope. 

Designed especially for a wide va- 
riety of applications in black -and- 
white and color TV receivers, the new 
6CU8 tube has a 6.3 volt /450 ma. heat- 
er with controlled warm -up time to 
minimize voltage unbalance during 
starting in TV receivers employing a 
series heater -string arrangement. 

The pentode unit, featuring high 
transconductance and low grid #1 -to- 
plate capacitance may be used as an 
i.f. amplifier, video amplifier, auto- 
matic gain -control amplifier, and re- 
actance tube. The triode unit, which 
has a relatively high zero -bias plate 
current, is well suited for use in low - 
frequency oscillator, sync- separator 
sync - clipper, and phase -splitter cir- 
cuits. 

A tentative data sheet on this new 
6CU8 is available on request. Write the 
Electron Tube Division of the company 
direct. 30 

Career Opportunities 
(Continued from page 54) 

The graduate from one of these two - 
year technical- institute courses will 
find ready employment and excellent 
prospects for advancement. It should 
be pointed out, however, that this type 
of training introduces the student to 
basic calculus, algebra, vector analy- 
sis, and complex numbers as well as to 
electromagnetic theory, physics, and 
some optics. 

In addition to technical institutes, 
there are also junior colleges which 
offer two -year courses, some giving a 
degree of Associate in Science at grad- 
uation. Another means of getting a 
technical background at a higher level 
is provided by the engineering colleges 
which offer part or all of their cur- 
riculum by mail, usually with some 
provision for a short residence at 
school prior to graduation. Such train- 
ing is generally not accepted as equiv- 
alent to a full four -year engineering 
college, but it will qualify the graduate 
for many good positions in the elec- 
tronics industry. 

Many states sponsor or offer voca- 
tional training in some branch of elec- 
tronics and, depending on the length of 
study, the person graduating from 
such a school will be qualified for 
various ones of the career opportunities 
listed in the table. The electronics 

(Continued on page 130) 

FREE! 360 pages of the 
Newest in 

ELECTRON ICS 
HIGH FIDELITY RADIO TV 

ARK'S 
NEW 1958 

CATALOG 
Offers you a fast, efficient, dependable 

way of selecting the finest components 

in the field at the lowest prices. 

¡WARK 
ELECTRIC COMPANY 

Write Dept. R9 

223 W. Madison St. Chicago 6, Illinois 

4736 W. Century Blvd. Inglewood, Calif. 

LIMITED QUANTITY 
below manufacturer's cost! 

60 WATT 
AMPLIFIER 

MusiCraft capitalized on a once -in -a- lifetime opportunity. Because this sale is 

limited, act fast. Look at the price... Check and compare the specifications... 
And share our enthusiasm! First run, quality components and construction. 

SPECIFICATIONS 
IM Distortion.... Less than 1% ß 60W. 
Harmonic Distortion....Less than 1% 20 
cps. to 20,000 cps. 

Frequency Response .... ±0.5DB, 20 cps. 
to 20,000 cps.... + 1 DB, 7 to 70,000 cps. 

Sensitivity ....1.5 volts rms. for 60 watts. 
Damping Factor....choice of 15 or 30 
by a switch. 
Hum and Noise Level.... 85DB below 60W. 
Hum Nullifier Control which compen- 
sates for aging or replaced tubes. 

September, 1957 

FEATURES 
Chrome plated chassis 
Choke filtered power supply 
Octal socket for preamplifier power con- 
nection (wired for Heathkit, Dyna -kit and 
other preamplifiers) 
Fuse receptacle on chassis 
Heavy duty power cord 
Biased filament supply 
Tubes: 2 -6550, GZ34, 6BA8A 
Completely assembled, wired, and tested 
Dimensions -9" x 14" x 8" high. Shpg. 
Wt., 31 lbs. 

Mail Orders Filled Promptly 

For more high fidelity bargains 
write for MusiCraft's brochure. 

IN FACTORY SEALED 

CARTONS NOW 
m anufactured 

to sell for 95 
169 95 

MusiCraft 48 East Oak St., Chicago 11, III., DElaware 7 -4150 
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New k Steak. Fei, Immediate DeQiueny! 

Othi thie. New Fleauyweight Chantpitt 
From the World's Largest Distributor of Amateur Radio Equipment! 

hallicrafters SX-101 

$39.50 Down 

Cash Price: 
$395.00 

HEAVIEST CHASSIS IN THE 
INDUSTRY - OFFERS SELECTABLE 
SIDEBAND - 7 BAND COVERAGE 

Here's the top -flight receiver in the field, with 
seven ham bands on large slide rule dial; 1.8 -2.4 
Mc., 3.2 -4.1 Mc, 7.0 -7.3 Mc., 14.0 -14.4 Mc., 21.0- 
21.5 Mc., 26.95 -27.35 and 28.0 -29.7 Mc., plus 
special 10 Mc. position far W.W.V. Includes 
coverage of most important M.A.R.S. frequencies. 
A dual conversion receiver with the exclusive 
Hallicrafters upper /lower side band selection, 
tee -notch filter, 50:1 tuning knob ratio with abso- 
lute resetability, built -in precision 100 kc marker 
crystal, and illuminated dual scale S- meter. S- 
meter functions with AVC off. Has five steps 
of selectivity from 500 -5000 cycles and precision 
temperature compensation. 52 ohm antenna input. 
Direct coupled, series noise limiter. 14 tubes 
plus voltage regulator and rectifier. Sensitively: 
-1 my or less on all bands. Size: 20 "010/2 "x16" 
Shp. wt. 74 lbs. 
R -468 Speaker, Wt. 131/2 lbs. - $17.95. 

And One of these Top Quality WRL Transmitters 
GLOBE KING 5006 GLOBE CHAMP 300 

Net $725.00 

$72.50 Down 

$4060 
per mo. 

Net: $449.00 

$44.90 Down 

GLOBE SCOUT 680 
Net: $109.95 $$10 
$10.00 Down per mo. 

GLOBE CHIEF 90 

$547 
per mo. 

Net: $67.50 

$6.75 Down 

$2514per mo. 

BkOAtth Neer .. FREE ..1 q58' Catakg 
200 PAGES - HUNDREDS OF ILLUSTRATIONS - 
OVER 15,000 ITEMS LISTED - CHUCK FULL OF 
BARGAINS FROM THE MAJOR MANUFACTURERS! 

SEND FOR YOUR FREE COPY TODAY! 

Please Send Me: Free Catalog . . . Hallicrafter Information ... The WRL Product Story ... and your 
'WORLD:S MOST PERSONALIZED ELECTRONIC SUPPLY MOUSE', 

LABORATORIES 
PH. 2- 0277 

:3415 W. BROADWAY COUNCIL ;BLUFFS WWÁ 

R-9/7 
Latest Reconditioned Equipment List: 

NAME: 

ADDRESS: 

CITY Y U STATE: 

IMMEDIATE DELIVERY from 

I 

I 

VAST STOCK 

CRT PICTURE TUBES 
BRAND NEW -IN FACTORY 

SEALED CARTONS 

1 YEAR GUARANTEE 

RCA DUMONT 
LICENSED 

WRITE 
FOR 

RECEIVING 
AND 

TRANSMITTING 
TUBE LISTS 
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112 WASHINGTON ST. 
NEW YORK 7, N. Y. 

NO DUD REQUIRED 
10 INCH 510.95 
12 INCH 12.95 
14 INCH 14.95 
16 INCH 16.95 
17 INCH 17.95 
19 INCH 20.95 
20 INCH 20.95 
21 INCH 22.95 
24 INCH 34.95 

NI a- fl -um 3 
SHIPPED F.O.B. NYC VIA RAILWAY EXPRESS 

training offered in the armed services 
is rather specialized, but gives a good 
background and often serves as the 
stepping stone to further training and 
better jobs. In some instances, it is pos- 
sible to utilize military training to the 
fullest by working for a firm which 
makes the type of equipment for which 
the service training was given. We 
know of quite a few technicians, field 
service engineers, and junior engineers 
who are currently working for a civil- 
ian contractor on the same type of 
radar gear, fire control systems, or 
other devices which they were taught 
to operate during their military serv- 
ice. 

Whatever the origins of a person's 
technical knowledge may be, unless 
this knowledge is kept up -to -date, it 
can quickly become useless. The old - 
time radio amateur will hardly recog- 
nize some of the subminiaturized com- 
ponents, novel circuitry, and plug -in 
assemblies which make up transmit- 
ters today, even though basic radio 
theory has not changed. Probably the 
best way to keep abreast of new 
developments is by reading. Keeping 
up with technical magazines, books, 
and manufacturers' literature is indis- 
pensable for everyone in such a fast - 
moving industry. This is recognized by 
management and it is customary to 
circulate periodicals and other litera- 
ture to all technical personnel. Most 
fair -sized companies maintain tech- 
nical libraries, and reading up on 
something is not considered a sign of 
ignorance but rather an indication of 
professional procedure. The value of 
studying textbooks at home, over and 
above any courses, cannot be over es- 
timated. Anyone in the electronics in- 
dustry who wants to get ahead should 
devote at least a few hours every week 
to reading some technical literature. 
Aside from the direct information it 
presents, it also trains the reader in 
the logical thinking required in any 
technical work. 

In conclusion, we would like to urge 
those with some qualifications who are 
not yet a part of electronics to enter it 
professionally, and also encourage 
those who are in it already to investi- 
gate the possibility of advancing them- 
selves, for their own good and for that 
of the industry. Our investigations in- 
dicate that your present work is not 
making full use of your abilities and 
that you are ready to advance into 
more difficult but also more satisfac- 
tory work. Support for this conclusion 
is provided by the personnel manager 
of a well -known electronics firm : he 
confides that 90 per -cent of all job ap- 
plicants under -rate themselves as far 
as technical ability is concerned. His 
estimate is substantiated by the fact 
that practically all technical people in 
his organization have achieved sub- 
stantial promotion during the first 
year. While increasing technical knowl- 
edge is important to career develop- 
ment, the environment for acquiring it 
while working in the industry could 
not be more favorable than it is now. 
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AT ANY TIME TO ANY TV SETS 

3 Slide Transparencies 
and One Clear Acetate 
Supplied with Dyna -Scan 

Includes one Indian Head, 
One White Dot, and one 
White Line Crosshatch 
pattern, plus one clear 
acetate for messages 

oyxo:sGA!,: 

MODEL 1000 

Displays any pattern, picture, 
or message for TV servicing or 
for closed -circuit telecasting 

Provides crystal -controlled, 
full color rainbow display 
for complete color TV testing 

Provides FM sound carrier. Has 
built -in audio tone generator 
plus input for tape, tuner, mike °-- 

aEw 
;ósö OMINA -SCAN 

PORTABLE VIDEO and AUDIO GENERATOR 
THE FLYING SPOT SCANNER produces a 
composite video and sync signal that oper- 
ates any standard black & white or color 
TV receiver, at any VHF television fre- 
quency. Reproduces your own test pattern 
or picture on the TV screen with high defi- 
nition, anytime, anywhere, from any slide 
transparency -or transmits messages typed 
or written on clear acetate. Can be used 
with one or more TV sets or fed into a mas- 
ter or community antenna system. Maxi- 
mum resolution capability is well in excess 
of 450 lines at video. 
BUILT -IN COLOR -SCAN provides crystal - 
controlled, full color rainbow display of 
orange, red, magenta, blue, cyan, green. 
Enables you to test color sync circuits - 
check range of hue control etc. 

C15 

September. 1957 

516 

BUILT -IN AUDIO -SCAN provides FM sound 
transmission exactly like a TV station, 4.5 
megacycles above video carrier, with modu- 
lation from any available audio source. En- 
ables you to combine speech or music with 
the video display. Can be modulated with 
built -in 400 cycle tone generator for test 
signal or from external signal source such 
as microphone, tape recorder, FM - AM 
tuner, or from audio oscillator. Has built -in 
audio amplifier and volume control. 

Facilitates servicing, installation or demon- 
stration of black & white and color TV 
receivers. Provides closed -circuit TV sys- 
tem with both video and audio for corn - 
mercial, industrial, and educational appli- 
cations. Allows convenient stand -by and 
break -in, or distribution line check, for 
community antenna system operation. 

Model 1050 DYNA -SCAN complete portable video 
and audio generator, with built -in Color -Scan and 
Audio -Scan. Includes 3 test pattern slide transparen- 
cies, one clear acetate and slide holder. Comes with 
6 ft. r.f. cable. Size 161/2 x 103/a x 91/2 in. 

Net, $25995 

Model 1000 DYNA -SCAN picture and pattern video 
generator. Has all the features of the Model 1050 
above, except without the Color -Scan and 
Audio -Scan sections. Net, $19995 

Color -Scan or Audio -Scan or both can easily 
be added to the Model 1000 at any time. 

Model C15 COLOR -SCAN for Model 1000. Net, $19.95 

Model S16 AUDIO -SCAN for Model 1000. Net, $29.95 

See your B &K Distributor, or write for Bulletin 1050 -N 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. Export: Empire Exporters, 439 Broadway, New York 13, N.Y. 

Available from most Electronic Parts 
Distributors on easy time -pay plan. 
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13( 1111) TOE 1ST 
BUILD ALLIED'S OWN 

knïght 
kits 

Here is a typical, Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find I 

in our special Supplement No. 165. 
Write for your FREE copy today. 

knight -kit INSTRUMENT VALUE 

5" GENERAL -PURPOSE SCOPE KIT 

Model 
Y -146 

$4950 

Feature for feature, the world's best scope 
kit value. Equal in performance to wired 
units several times its price. Ideal for radio 
and TV servicing, audio work and hundreds 
of other applications. Phantastron sweep 
circuit provides extreme sweep linearity; 
retrace blanking on all ranges eliminates 
retrace lines; vertical sensitivity is three 
times that of comparably priced scope kits. 
Printed circuit and laced wiring harness 
speed assembly. SPECIFICATIONS: Vertical 
Response- + 3 db, 3 cps to 1.5 mc.; ± 6 db 
to 2.5 mc. Vertical Sensitivity -.025 rms 
v /inch. Sweep -15 to 150,000 cps in 4 ranges. 
Horizontal Sensitivity -.07 rms v /inch. Vert- 
ical Input Imp. -3.3 meg shunted by 45 
mmfd. Calibrating Voltage: 1 volt peak -to- 
peak, applied by push- button switch. Com- 
plete with 5" CRT, wire, solder, etc. 9% x 
13% x 17% ". Shpg. wt. 28 lbs. 
Model Y -146. Net, F.O.B. Chicago.... $4950 

OTHER knight -kit INSTRUMENT VALUES 

5" WIDE -BAND SCOPE KIT 

Y-144 $6900 

VOLTAGE CALIBRATOR KIT 

HIGH -GAIN SIGNAL 
TRACER KIT 

Y-135 $2650 

Y-136 $1275 

TV -FM LINEAR 
SWEEP GENERATOR 

Y-123 $4475 

See our Supplement No. 165 for 18 other 
knight -kit instrument values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dept. 01 -J7, 100 N. Western Ave., Chicago 80,111i 
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The. Men We Hire 
(Continued from page 77) 

necessary to the efficient handling of 
the job as specific skills. 

The fact that a man has held a num- 
ber of previous jobs may raise ques- 
tions, but only if he appears to be a 
"floater." On the other hand, it may 
reveal a mature recognition of actual 
lack of opportunity for advancement 
in his chosen field. The important ques- 
tion here is : in making job changes, did 
he constantly improve his situation and 
advance in his chosen field ? A man 
who has done this has the kind of initi- 
ative and maturity that we are seeking. 

Initiative is just as important to prog- 
ress as skill and we are looking for men 
who have the ability to be "self - 
starters," to promote themselves to the 
higher levels of responsibility that are 
constantly opening up. This calls for 
balanced self- confidence without over - 
aggressiveness. 

Today's field engineer may well be 
tomorrow's supervisor or group man- 
ager, so an applicant's leadership ability 
is always taken into consideration. He 
may have demonstrated this quality in 
previous supervisory jobs, in his school 
activities, or in some type of communi- 
ty or civic affairs. It is a valuable asset 
to bring to IBM or to any other com- 
pany. 

In appraising his manner and ap- 
pearance, we ask ourselves many 
questions. Is his dress neat and busi- 
nesslike? Is his manner poised? Is he 
tactful in asking and answering ques- 
tions? Are his manners in line with 
generally accepted behavior? Affirma- 
tive answers show us that he will 

support our reputation in these areas, 
as well as by his general competence 
on the job. - - -- 

We are interested in knowing about 
an applicant's hobbies, even if they do 
not appear on the surface to be work - 
related. While a "radio ham," for ex- 
ample, has a hobby that may add to his 
technical knowledge, we are just as 
interested in the ardent sports fan, the 
do- it- yourself cabinet maker, or the 
bridge enthusiast. We feel that a man 
with outside interests shows a breadth 
of personality that makes for alertness 
in other areas of his life. And this 
means an active mind that will lead 
him to make use of opportunities in a 
way that will be helpful to both of us. 

Technical jobs at IBM require a 
training period of four to eight months, 
depending on the particular job in- 
volved, and additional training may be 
required for further advancement. It 
is essential that a man be both willing 
and able to participate in this part of 
the program. 

Such specific matters as age and 
marital status are not primary factors 
with us. When an applicant comes to 
us, he is given a brief screening test to 
determine basic skills and aptitudes. 
Following an interview, in which his 
personal qualifications are appraised, 
he is given aptitude tests and a phys- 
ical examination, and his prior em- 
ployment references must be checked. 
Beyond this, we have no hard and fast 
rules. 

Fundamentally, I would say that we 
are looking for well- rounded, balanced 
personalities with certain basic skills 
and aptitudes, who are willing to de- 
velop these skills for our mutual bene- 
fit, and who wish to grow with a grow- 
ing organization. 30 

Compact self- contained Siegler -Hallamore one -man television broadcasting unit for 
in -plant and local community telecasting is shown in operation. The announcer 
reads news bulletin facing remote camera at far right. By flicking switch on mas- 
ter control panel, he can turn remote camera on himself. Unit includes transcrip- 
tion turntable. projectors. and all audio and video equipment necessary for live and 
film telecasting. Cost of entire unit, designed for a wired TV system, is $15,000. 
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I'F'S NEW! Send for this 

FREE 
booklet today! 

see 
what the 
rapidly 
expanding 
field of 

ELECTRONICS 
offers 
y®u 

BETTER JOB 

BETTER PAY 

PROMOTION 

GREATER SECURITY 

GREATER 
CONFIDENCE 

BETTER 
LIVING FOR 
YOU AND 
YOUR FAMILY 

All these benefits can 
be yours if you act 
now! Take that first 
big step this minute 
-No obligation 
whatsoever! 

September, 1957 

TA KE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET ! 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula Founded 1927 

Dept. 119 -W, 3224 -16th St., N. W., Washington 10, D. C. 

Please send me your course outline and FREE illustrated Book- 
let Your Future in the New World of Electronics" ... describ- 
ing opportunities and CREI home study course in Practical 
Electronics Engineering. 

CHECK ' Electronic Engineering Technology 
Broadcast (AM, FM, TV) Engineering 

FIELD OF Technology 
GREATEST Television Engineering Technology 

INTEREST Aeronautical Electronic Engineering 
Technology 

Name Age 

Street 

City Zone State 

CHECK: Home Study Residence School Korean Veteran 

H 

To help us answer your re- 
quest intelligently, please 
give the following informa- 
tion: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRON- 
ICS ARE YOU MOST INTERESTED? 
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En¡oy the Prestige of 
A Field Assignment 

with BENDIX RADIO! 

ELECTRONIC 
FIELD 

ENGINEERS 
Engineering 

c 

or 

clec a 
aYSt 

on 

puffed 

FIELD SERVICE 
TECHNICIANS 

Technical school, plus 
three Yeart e.per- 

`Mill;tre 
requited, 

ac- 
ceptable 

Pride in your work and your 

impó tant ton the "inner d ma 

The opportunity to advance 

rapidly and to grow in your pro- 

fession-that's important to your 

future! Excellent starting salaries 

Simply drop us a postal card 
stating education & experience. 
We'll arrange for a personal 
interview. 

Address: 
MR. O. A. BOWMAN 
Field Engineerings Dept.R 

and field allowances -t You 
h mt 

im- 

portant to the family. 

obtain all these advantages when 

you choose a field assignment 

with the leader in its field - 
Bendix Radio! 

7éno/r '167M o v 

DIVISION OF BENDIX AVIATION CORP. 
SMITH & GREENSPRING AVENUES 

BALTIMORE 9, MARYLAND 

ROUND, SQUARE, KEY and "D" 

OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches A SANDY SAYS! 
Restore picture size and 
brightness by selecting 
proper voltage. 

LINE VOLTAGE ADJUSTORS 

1 Anchor 
Model LA 350 

Save hours of hard, tedious 
work ... cut accurate holes 
in chassis for sockets, plugs, 
controls, meters, panel 
lights, etc. with GREENLEE 
Punches. In 1 -1/2 minutes 
or less make a smooth hole 
in metal, bakelite or hard 

rubber. Easy to operate ... simply turn with 
ordinary wrench. Wide range of sizes. Write for 
details. Greenlee Tool Co., 1889 Columbia Av- 
enue, Rockford, Ill. 

GREV/LEE:: 
G 
7d 
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Gives 
Instant 
4 -Way 

Selection 

10 Volt Boost 10 Volt Down 
Normal LineVoltage Current Off 

Model LA 350 List Price Only $6.75 

Model LA 300, economy unit, provides: 
10 -Volt Boost Normal Line Voltage. 

List Price Only $6.25 
BOTH MODELS ARE 300 WATT AND 
Of HEAVY DUTY CONSTRUCTION. 

AT YOUR DISTRIBUTOR 

anchor iwebtea co 
ELECTRONIC COMPONENTS 
2712 W. Montrose Chicago 18, III. 

Measuring 

Capacitor Resistance 

By HOLGER MARCUS 

Use ordinary service V.O.M. 

to check leakage resistance. 

IT IS a well -known fact that a plate - 
to -grid capacitor has to have a very 

high d.c. resistance -on the order of 
1000 megohms. It is rarely possible to 
measure such high resistances with 
ordinary servicing instruments since 
most such instruments are limited to 
readings of about 5 megohms. 

There are special vacuum -tube meg- 
ohmmeters for the measurement of 
these high resistances but these in- 
struments are rarely to be found in 
service shops. There is, however, a 
method of finding the insulation of a 
capacitor with a value above .01 pfd. 
using an ordinary test instrument of 
20,000 ohms -per -volt and a built -in 
battery for resistance measurements 
which is described below. 

When a tester is connected to a ca- 
pacitor, there will occur a transient 
deflection proportional to the capacity. 
If the tester, after a time of relaxa- 
tion, is again connected with the same 
polarity, there may or may not occur 
a new deflection depending on the 
amount of discharge through the leak- 
age resistance and the time elapsed 
from the first charge. 

The first charge and transient de- 
flection is proportional to Q, = C X V1 
where C is the capacity and V1 is the 
applied voltage. 

After a time of disconnection, T, the 
voltage across the capacitor will drop 
to: 

Vs= Vs /RC 

where where R is the leakage resistance. 
The charge indicated by the second 

transient deflection is proportional to : 

Q2= Q1 (1- E- T /RC) 

In case the time, T, has been chosen 
(or tried out) to give a second deflec- 
tion which is 63% of the first, then 
you find that R= TIC with T in sec- 
onds, R in megohms, and C in micro - 
farads. If you wait until the second 
deflection is about 1/a or 1/z of the first, 

A service meter may be used in this test 
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how long would it take you to solve this service problem? 

AGC 

78751' 

2.5V 
P-P 

7876 1. 

220K 

VIDEO 

AGC KEYING 
OUTPUT 

A 12AX7 

82K 

RS 180K 

100V 
255 V 

1 7,5V 
8V(-ß 

3300o 70V 

m°m°r ._ 
NA/VN, 

AGC 
15K 

R56 

680K 

T mmt 

HORIZ 
DISCH 

helps you lick problems like this 

s for only 12 
Ç per model! 

gative picture such as 
oper AGC voltage - 
r, IF, video detector 

driven. Look for the 

dj u sted 
circuit 

IF tubes 
or crystal 

(C42) 
line 

older at your finger - 
problem in minutes. 

ossible misadjustment 
he Field" notes which 
er. (You'll easily find 
be Placement Chart.) 

Using the same chart, you will quickly locate and check the 
suspected tubes. Tubes and AGC adjustment okay? -then: 
Check waveforms W3 and W4 in the AGC Keying circuit 
and waveforms in the video circuit to isolate the faulty com- 
ponent. Example: A loss of signal waveform at W4 would 
indicate an open coupling capacitor (C42). Correct wave- 
forms are always shown right on the PHOTOFACT Standard 
Notation Schematic. 

Correct voltages, also shown on the Standard Notation 
Schematic, and resistances (in easy -to -read chart form) help 
you locate faulty components with speed. You'll find, too, 
how easy and fast it is to locate parts by means of the exclu- 
sive PHOTOFACT chassis photo views, with call -outs keyed to 
the schematic. And finally, you'll find the proper replace- 
ments for all components listed in the complete PHOTOFACT 
parts list. 

It's no accident that over fourteen million PHOTOFACT 
Folder Sets are in use, helping thousands of Service Techni- 
cians do their work faster and more profitably every day. 
PHOTOFACT pays for itself because it automatically boosts 
your output and earnings. 

iethod you prefer- checking of waveform, voltage or resistance - 
the information you need at your finger -tips in PHOTOFACT. 
!th¢ per model, PHOTOFACT helps you solve your service 

minutes -helps you service more sets and earn more daily! 
the average number of modals covered in a single set of PHOTOFACT Folders. 

ams' 
y the 
he re- 
OTO- 
te job 
d W. 

er Set 
price 
ELF- 

O 
otatrs 

FOR SERVICE 
TECHNICIANS ONLY 

Fill out and mail coupon 
today for Free subscription 
to the Sams Photofact Index 
-your up -to -date guide to 
virtually any receiver model 
ever to come into your shop. 
Send coupon now. 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc. 
2203 E. 46th St., Indianapolis 5, Ind. 

Put me on your mailing list to receive the Sams Photo - 
fact Index and Supplements. My (letterhead) (business 
card) is attached. 

I'm a Service Technician: full time; part time 

My Distributor is 

Shop Name 

Attn 

Address 

City 
L 

lone State 
J 
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NOW! NO HEAVY BULKY TRANSFORMER 

WEIGHS ONLY 8 OUNCES 
but - 

POWER-PACKED AT 150 WATTS 
and - 

SOLDERS IN SECONDS 

PAT. 
PEND. 

ìtAeiEJ ""`. INSTANT 
SOLDER GUN 

You'll 

like the way 

it handles! 

Combines all the advantages of the Solder 

Gun and Conventional Soldering Iron 

NO TIPS TO REPLACE -Saves time and money because new 

special alloy Lifetime Tip never wears, corrodes or bends. 

Solder in a normal manner with a conventionally- shaped, 
trouble -free soldering tip instead of an awkward piece of wire. 

NO HEAT LOSS - Always operates at peak efficiency be- 
cause heating element is right in the soldering end of the tip. 
Tip does not scale and there are no wire tip and transformer 
connections to corrode - therefore there is no heat loss. 

FITS TUBE CADDY - Takes half the space of transformer guns. 

LONGER, THINNER REACH EFFECTIVE SPOTLITE 

Order from your distributor today! 

HEXACON ELECTRIC COMPANY 
119 W. CLAY AVENUE, ROSELLE PARK, NEW JERSEY 

MODEL G14 

$7.95 

HEXAGON al) 
GUARANTEED 

NOW AVAILABLE! 
Solder Gun with smallest 
tip made - I /e" tip for 
tight places. Model G148. 
150 Watts. Price $7,95 

} 

SOLDER KIT 
Includes G14 Solder Gun, 
cutting and smoothing 
tips, sandpaper. Model 
G14K. Price $8.95 

All models 150 Watts, 
120 Volts, AC -DC, any cycle 

SERVING INDUSTRY AND CR1AFTSMEN FOR A QUARTER OF A CENTURY 

BEWARE OF 
IMITATIONS 

There Is Only One 
Original, Dependable 
NO -NOISE 
TUNER -TONIC 
with PERMA -FILM 
Cleans, lubricates, restores 
all tuners, including wafer 
type. Won't change or affect 
capacities, inductance or 
istance. Won't harm in- 

,illations l or precious metals, 
naattack plastics. Elimi- 

tes all noise, oxidation 
and dirt indefinitely. For 
television, radio and FM. 

6 oz. Aero- 
sol 

' 
can. 

¡Net . *48 PP 
qt' cemen. ¡ 

$3.25 f` 
LUrar<4 

Email 
economical 
amount does the job! 

Non- toxic, flam- mable, in- 
sures trouble- 
free 

SENCORE 1 

Mandy '36''1 

R -C 
Substitution Unit 

1 

1 

1 
1 

1 

Volume 
Control 
and 
Contact 
Restorer 
with 
Perma- 
Film 

Cleans, lubricates, protects . 
NOT A CARBON -TET SOLUTION. 
Still available in the new 6 oz. 
spray can. 
Net to servicemen $2.25 

2 oz. / ' Also available in 8 oz. 
bottle. 4e'"'` bottles and quart cans. 
sNeertv 
menace- 

$1.00 At Your Nearest Distributor. 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 
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Most I Often 
I Needed 

1 -`d I Components 
I At YOUR v x ... 1 

I Fingertips! 

I3 pole, 12 position switch individually I 
selects one of the "36" components 

Ifor direct substitution. 

i 

IContains! ONLY 
* 12 -1 watt 10% resistor $ /75 

from 10 ohms to 560D ohms ` J * 12 -Vs watt 10% i 0E4158 
from 10K ohms to 5.6 
mgohrns 

e * 10 -600 colt c.pa,!ter, Completely isolated 
from 1 OO -mmfd. to .5mfd. * 1- tomfd., 450V Electrolytic I* 1- 40mfd., 450V Electrolytic 

I* For Shop, Lab, or outside s.rvic 
AVAILABLE AT ALL PARTS 

DISTRIBUTORS! 

I 

I .: SERVICE 
INSTRUMENTS CORP, 

171 OFFICIAL RD., ADDISON, ILL. 

Cut eut this ad now for further information. IIII 

POPULAR 
SENCORE 
PRODUCTS 

Transistor 
Test., 
Leakag 
Checker 
Filament 
Tester 
Voltage 
Regulator 
Bias Supply 

I 

I 

I 

I 
I 

1 

then it is possible to calculate : R 
2 TIC. 

For example, if you want to make 
sure that a capacitor of .1 µfd. be- 
tween a plate at 100 volts and a grid 
does not give more than .1 volt across a 
grid resistor of 1 megohm on the tester 
(set for the highest resistance meas- 
urement) it may be possible to ob- 
serve a first deflection of two divisions. 
After two minutes, i.e., 120 seconds, it 
may then be possible to observe a sec- 
ond deflection of one division. The 
calculation gives : 

R 2 X 120/.1 or 2400 megohms 
The residual grid voltage due to leak- 
age will thus be : 

Vg =1/ (2400 + 1) X100 - .04 volt. 
The setup for making such tests is 

shown in the diagram appearing on 
the previous page. The method is easy 
to use once you become accustomed to 
it. At least give it a fair trial. 30 

www.americanradiohistory.com

www.americanradiohistory.com


WE TRADE HIGHER! 

ikW'Iùôdy. 
I'm Jack S., the new Vice -President in charge of 

eevaluatin' Trade -Ins. I haven't always been known as 
Jack S. You see, the guy who made this name -plate 
for my desk said Vice -Presidents HAVE to have a middle 
initial. I said he could use the initial from my last 
name....then when he got to the last name I'd already 
used it and Like the sign fellow said, though, it's 
pretty darn effective! 

I got this position because the old Vice -Pres. was 
"surprised" while making those famous "Surprise Trade - 
Ins"! They caught him making a profit! In the Trade -In 
Dept.! The Boss said this was unthinkable and what 
they needed was a real moron for the job. A few well - 
placed pulses through the eelectronic brain pointed to 
little old me from way down in the Ozarks as having 
superlative qualifications! 

SOO000000 .... just write me a letter tellin' me 
just what sorta store -bought stuff (made since 1945) you 
want to trade in and if you've been "Surprised" by 
an Ashe deal in the past....you'll flip your antenna at a 
Jack S. offer! 

IT'S EASY TO DO BUSINESS WITH WALTER ASHE! 
1. Just tell us what factory -built 
gear (made since 1945) you have 
to trade, and what new gear you 
wish to purchase. You'll get our 
top dollar quote by return mail. 

2. When the deal is made, you ship your equipment to 
us by prepaid express or, if express is not available, 
by prepaid truck. We check it at once and, in most 
cases, your new gear is on its way to you within 24 
hours after we receive your trade -in. 

3. We will ship your new gear to. 
you via express in most in- 
stances. Where express is not 
available, or not practical, we 
will ship by truck. 

o, 

/%%% % \ i;i . 
Di/,.,.,ia,,,.,.r 

/fi ///, 

HALLICRAFTERS HT-32 HALLICRAFTERS HT-33 HALLICRAFTERS SX-101 
TRANSMITTER.Net $675.00 LINEAR AMPLIFIER. Net $775.00 RECEIVER.Net $395.00 

DO YOU HAVE OUR NEW CATALOG? ITS FREE! 

WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN 
All prices f. o. b. St. Louis . Phone CHestnut 1 -1125 

RADIO CO. 
125 PINE ST. ST. LOUIS 1, MO. 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis, Mo. 

Rush "Surprise" Trade -In Offer on my 

for 
(show make and model of new equipment desired) 

Send new FREE Walter Ashe catalog. 

Name 

Address 

City Zone State 

OUR 35TH YEAR 

RN-9-57 
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INC TOE 'MT- 
BUILD ALLIED'S OWN 

knight 
kìts 

Here is a typical Knight -Kit value - 
available only from ALLIED -oné of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit HOBBYIST VALUE 

10- CIRCUIT TRANSISTOR LAB KIT 

Model 
Y -299 

$1545 

One of the most remarkable kits ever devel- 
oped! You go from one exciting project to 
another ... each circuit has a practical use, 
and helps to teach you how transistors 
work. One side of the printed circuit board 
is screen -printed to show where all compo- 
nents go -after you solder the basic parts 
in place, you change from one circuit to the 
next merely by inserting "plug -in" leads 
into the proper jacks on the board -no addi- 
tional soldering! Makes any of these 10 cir- 
cuits: 2 -stage AM radio; photo -electronic 
relay; wireless broadcaster; code practice 
oscillator; electronic switch; audio amplifier; 
capacity -operated relay; electronic timer; 
voice -operated relay; electronic flasher. In- 
cludes all parts, 2 transistors, dual head- 
phones (also serve as mike), relay, photo- 
cell, battery, "plug -in" circuit leads, guide 
cards, instruction manual- 3 lbs. 
Model Y -299. Net, F.O.B. Chicago.... $ 545 

OTHER knight -kit HOBBYIST VALUES 

"v 

"SPACE SPANNER" BC /SW 
RECEIVER KIT 

Y-243 51595 

"RANGER" SUPERHET 
BROADCAST RECEIVER KIT 

Y-735 51725 

TRANSISTOR 
RADIO KIT 

Y -765 $435 

2- STATION 
INTERCOM KIT 

Y-295 $1415 

See our Supplement No. 165 for 12 other 
knight -kit hobbyist values 

fA SUPPLEMENT 
ree featuring knight -kits 

Send for our FREE 
Supplement No. 165 

_ featuring 45 great 
d -; Knight -Kits, including Test 

Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dept.01 -d7, 100 N. Western Ave., Chicago 80, 111. 
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The "Signal Finder" 
(Continued from page 45) 

check to make certain that the bat- 
teries are making contact inside the 
amplifier unit and that their rated 
voltages under load are correct. The 
"A" battery is often a mercury cell, 
which retains its correct voltage until 
the end of its life and then suddenly 
goes dead. The "B" battery is a stand- 
ard dry -pack type, whose voltage drops 
off throughout its life. 

Now plug in the r.f. probe and, us- 
ing a radio receiver, touch the tip of 
the probe to the grids and plates of the 
r.f. and i.f. stages. You will be able to 
follow the signal stage -by- stage. Al- 
ways ground the probe case, when do- 
ing this, by connecting the ground clip 
to the chassis. As you move towards 
the detector the volume control on the 
"Signal Finder" will have to be ad- 
justed downward. When using the in- 
strument, which usually has a clip on 
it, it can be slipped in your pocket or 
clipped to your tie, leaving your hands 
free. - 

The a.f. probe can be tested in a 
similar - manner through the audio 
stages of a receiver or the deflection 
circuits of a TV set. A 600 -volt capâc- 
itor is in this probe, but do not touch 
it to the plate cap of the horizontal 
output tube, since there are large 
transient voltages at this point. Touch- 
ing the probe against the envelope of 
this tube will provide an adequate sig- 
nal, however. 

When employing the "Signal Finder" 
to position TV antennas, connect the 
r.f. probe and fit an alligator clip to 
its tip. Now clip the probe and the 
ground lead across the terminals of 
the antenna and listen for the strong- 
est signal from the TV station as you 
move the antenna. The characteristic 
buzz of the transmitted sync pulse 
will be heard. 

When two technicians are erecting 
an antenna, the "Signal Finder" works 
well as an intercom. _Simply connect 
the a.f. probe with a clip on the tip 
across the transmission line and use 
a 200 -ohm single headphone as a 
microphone. If two technicians each 
have a "Signal Finder," with one man 
at the antenna and the other at the 
receiver, clear two -way communication 
is obtained, thus speeding up the in- 

Fig. 6. An ordinary 
2000 -ohm earpiece 
from a pair of head- 
phones is adapted to 
form the magnetic 
pickup. It can be 
used for many tests 
as well as for com- 
munications during 
antenna installation. 

EAR RECEIVER EAR RECEIVER 

Fig. 7. Two "Signal Finders" connected 
across the lead -in wire can be used for 
set -to -roof intercommunications during 
two -man antenna orientation procedures. 

MAGNETIC 
PICKUP 

SIGNAL 
FINGER 

EAR 
RECEIVER 

Fig. 8. The magnetic pickup can be 
used to check p.a. distribution cable. 

stallation. Connections are shown in 
Fig. 7. 

Using the "Signal Finder" when in- 
stalling public- address systems will 
also speed up the checking of distribu- 
tion cables : simply connect the a.f. 
probe across the line at any junction 
point. An alternative method is to con- 
nect the magnetic pickup instead. This 
does not require actual contact with 
leads carrying the output of the p.a. 
amplifier. All that is needed then is to 
hold the pickup near a cable carrying 
the audio, as shown in Fig. 8. The 
magnetic field around the cable will 
induce a usable signal in the pickup. 

The functions just described are 
only some of the ways in which you 
will be able to employ this useful in- 
strument. The more you use it the 
more you will like it and the short 
time it takes to make it will be amply 
repaid by the ways in which it helps 
in the shop and in the home. 30 

EARPIE^ P 
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Pacemakers in the 

technology of our 

electronic age 

Certain discoveries, inventions and 

developments of Bell Telephone Lab- 

oratories have been truly epochal in 

their effect upon the technology of 
our time. Each has come out of a sin- 

gle quest -a search for ways to make 

telephony ever better. But many have 
opened the way to exciting advances 

in TV, movies, radio, horology, astron- 
omy. Here are ten of Bell Laboratories' 
contributions to the modern world. 

September. 1957 

Electronic amplifier. First high -vacuum electronic amplifier. 
Made possible long distance telephony and then opened the 
way to radio broadcasting. 

Wave filter. Precisely separates bands of frequencies. Pro- 
vided major key to economical sharing of the same wires by 
many voices or radio programs. Indispensable control tool in 
radio, television and radar. 

Negative feedback amplifier. Provides distortionless and 
stable amplification. Made possible the enormous, precisely 
controlled amplification needed in long distance telephone 
calls. The principle is now basic in high -quality amplifiers for 
radio, TV and high -fidelity reproduction. 

Quartz crystal. Standard super -accurate quartz crystal oscil- 
lator developed for frequency controls in radio telephony. 
Has also become the standard control for clocks in world's 
astronomical laboratories. 

Coaxial cable system. Hollow tube with a central conductor 
was developed to transmit hundreds of voices simultaneously. 
Now also provides long distance carrier for TV in partnership 
with microwave beams. 

Transistor. Tiny solid -state device uses extremely small 
amounts of power to amplify signals. Makes possible electronic 
telephone switching and much smaller hearing aids, radios, 
TV sets and electronic computers. 

Dial system "brain and memory." Takes over your call 
and sees that you are connected in the best and quickest way. 
Newest example: Direct Distance Dialing from home tele- 
phones to any part of the nation. 

Waveguide. Hollow conductor transmits high- frequency waves. 
From this came the "pipe" circuits that are essential to radar 
and very short -wave radio communications. 

Microwaves. Bell Laboratories developed long distance mi- 
crowave transmission. It operates by focusing radio beams 
from station to station, carries cross- country telephony and TV. 

Radio astronomy. This great new science began in the study 
of radio interference at Bell Laboratories ... with the tremen- 
dous discovery that radio waves emanate from the stars. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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copy`s tN- CIRCUI j TESL 
1014ENTS NOW availabi8 

in 
NOW YOU CAN 

BUILD THE INSTRUMENTS 
YOU'LL WORK WITH DAY -IN, DAY -OUT ... 

You asked for out test instruments in KIT form! 
Here they are! Two of the most advanced kits available 
today. The components are of the finest name brands... 
the step -by -step instructions the ultimate in simplification 
...and the completed instruments the most 
indispensable in your every day work. 

IN- CIRCUIT CONDENSER TESTER 
Model CT -1 

Check in- circuit: 
Quality of over 80% of all size 
condensers ... including leakage, 
shorts, opens, and intermittents. 

J Value of all condensers 200 mmfd. 
to .5 mfd. 

J Electrolytics for quality - any size. 
J Transformer, socket and wiring 

leakage capacity. 

Checks out -of- circuit: 
I Quality of 100% of all size con- 

densers . . . including leakage, 
shorts, opens and intermittents. 
Value of all condensers 50 mmfd. 
to .5 mfd. 
Electrolytics for quality - any size. 
High leakage to 300 megohms. 
New or unknown condensers. 

Features 
Ultra- sensitive 2 tube drift- Cannot damage circuits . . 

free circuitry. operates at low potentials. 
Multi -color direct scale pre- 
cision readings for both Electronic eye balance indi- 
quality and value . in- cator for even greater accu- 
circuit or out -of- circuit. racy. 

J 
J 

Model CT -1K kit $24.95 

Model CT-1W wired .._..34.95 

IN- CIRCUIT SELENIUM RECTIFIER TESTER 
Model SRT -1 

The SRT -1 checks all power rectifiers 
(selenium, germanium and silicon, 
rated from 10 ma. to 500 ma.) both 
in- circuit and out -of- circuit, with 
100% effectiveness. 

Quality (current emission) 

Fading (after warm -up) 

,/ Shorts ,/ Opens 
/ Arcing ,/ Life Expectancy 

Model SRT-1K kit_ .... ._$22.95 

Model SRT -1W wired 29.95 

Cannot damage or 
over heat rectifier 
being tested. 

Features: 
Will not blow fuses . . even when 
connected to a dead short. 
Large 3" highly accurate meter 
. . . sensitive yet rugged. 
Separate meter scales for in- circuit 
and out -of- circuit tests with 3% 
accuracy. 
No shock hazards. 

ORDER TODAY 
Start cashing' -in on the precious time 
in- circuit testing will save you ... 

CENTURY ELECTRONICS CO., INC. 
111 Roosevelt Ave., Dept. 209, Mineola, N. Y. 

Please rush the instruments in the form I have checked below. 
It is understood that they are fully guaranteed. 

In- Circuit Condenser Tester In- Circuit Selenium Rectifier Tester 
p Model CT -1K Kit $24.95 [ t Model SRT -1K Kit $22.95 

Model CT -1W Wired . 34.95 Model SRT -1W Wired 29.95 

D Payment enclosed (Century pays all shipping charges). 

D Send C.O.D. 1 will pay upon delivery - plus charges. 

Name 

Address 

I City 
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Spot Radio News 
(Continued from page 16) 

by helical antennas housed in two plastic radomes, which 
have been placed above the bridge. 

The modification of the six ships and installation of the 
electronic equipment on them is said to have cost more 
than $2- million. 

A NEW METHOD OF MEASURING TV broadcasting 
services has been devised by the Bureau of Standards 
laboratories in Boulder, Colorado. The method involves an 
area concept of service rather than the contour concept 
now being used. In current practice, television service is 
defined in terms of the contours for two grades of service; 
A and B. This definition has been found to present two 
difficulties : First, the contour does not adequately express 
service because it includes within it many locations that 
receive less than the specified grade of service, and ignores 
large areas outside of the contour that have the specified 
grade or better. Second, the experimental determination 
of where the contours lie is very difficult to accomplish. 

Because of terrain roughness, including trees, buildings, 
and so on, the distribution of actual areas is not uniform. 
It is entirely possible for one dwelling to receive what 
might be termed grade 1 service (these grades were pro- 
posed by K. A. Norton and L. Gainen in 1951), while next - 
door neighbors receive grade 2 or 3 service. (Grade 1 

service would represent the cases where the signal is suffi- 
ciently high to override thermal and man -made noise 
levels; grade 2 would represent a lower signal -to- noise ratio 
where perhaps noise is somewhat noticeable; in grade 3 the 
signal -to -noise level is low and a considerable amount of 
noise appears at reception). Within roughly 50 miles of 
the transmitter, time variations are relatively unimpor- 
tant; but as the distance increases, tropospheric effects 
become more important. An expression of the time avail- 
able must be therefore included in the definition of service. 

Current practice in measuring the contours of service 
involves recorder -tape measurements of field strength. 
These measurements are made in moving vehicles while 
driving down roads along eight or more radials from the 
transmitter. From these measurements the contours, where 
50 per -cent of the locations receive the specified grade of 
service for 50 per -cent of the time, are estimated and 
joined together in the form of a service contour. 

Aside from the fact that the contours do not give a very 
useful representation of service, there are many difficulties 
in taking measurements in this manner. First of all, it is 
impossible to obtain very much of this type of data using 
the proper height of antenna, namely, thirty feet. Most 
such measurements are made at ten feet and referred to 
the thirty -foot reference height by application of a linear 
height -gain function. Secondly, the routes followed usually 
do not represent the area very well since: (1) roads tend 
to follow lower levels in rough terrain, (2) they are fre- 
quently built up a few feet above surrounding terrain, and 
(3) they are congested with wires and other objects which 
modify the results. Time and space variations cannot be 
separated in mobile measurements. 

In the new NBS approach, sample measurements are 
taken at fixed locations around the transmitter. These lo- 
cations are established in a systematic manner so that all 
terrain types are equally likely and the data represents a 
random sample from the area. In most cases, the measure- 
ments consist of a single observation of field strength, ex- 
cept when time variations are involved. In these instances 
they represent a short recording of field strength from 
which the distribution with time can be estimated. A 
sample set of observations would be taken at a constant 
radius with sufficient separation to eliminate serial correla- 
tion between successive observations. The distribution ob- 
tained can be used to estimate the percentage of locations 
at that distance which receives service in the several 
grades. By joining together several such estimates made 
at different distances, an estimate can then be made of the 
total area around the transmitter for each grade of service. 
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COMPLETE 

TV RECTIFIER 

INTERCHANGEABILITY? 
The New G -E 1N1008 
Brings You Just About as 
Close as You Can Come. 

With the introduction of its new Type 1N1008 germanium 
TV rectifier, General Electric offers you a miniature 400ma 
device which can be used as a replacement for just about 
any make of selenium rectifier now found in television power 
supplies. 
The. 1N1008 is a 130V -400ma half -wave rectifier. Twin 
1N1008's can be used in a voltage doubler circuit. 

RATINGS AND SPECIFICATIONS 

RMS Input Voltage 
Peak Inverse Voltage 
D -C Output Current 
Rectifier Full Load Voltage Drop* 
Series Surge Resistor 
Ambient Operating Temperature 
Operating Fin Temperature 

*Full Cycle Average 

Recommended 
Design Center 

117 
340 

200 -400 
0.28 

4 
40 
50 

Absolute 
Maximum 

130 volts 
380 volts 
400 ma 

0.30 volts 
4 (min) ohms 

55 °C 
65 °C 

This represents General Electric's latest addi- 
tion to its priced -right line of snap -in replace- 
ment TV rectifiers. Other easy -installation G -E 
TV rectifiers include the 1N1005 (250ma), 
1N1007 (350ma), and 1N1013 (250ma). In 
most cases, the G -E snap -in design permits in- 
stallation in the same chassis hole used for the 
selenium stud or bolt. 

FREE... REPLACEMENT GUIDE 
The General Electric Germanium TV Rectifier 
REPLACEMENT GUIDE tells you exactly 
which model fits your customer's set, and is the 
result of an analysis of all leading sets built 
since 1953. Only proved replacements are recom- 
mended. Get your copy, free ... at your G -E 
tube distributor now. Or, write today to. General 
Electric Company, Semiconductor Products, 
Section S5897, Syracuse, New York. 

General Electric TV rectifiers are performance- tested by Howard W. Sams & 
Company, Inc. Check the low prices at your nearest G -E tube distributor. Just 
look for the new green & black cartons. 

GENERAL ELECTRIC 
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Install 

them 

good 

and 

fast... IRW 
Fixed Composition Resistors 

The fact that servicemen use more IRC Type 
BT's than any other fixed composition resis- 

tor proves there's a difference in IRC 

performance. But there's another difference 
too. The leads of IRC Type BT Resistors 

have an exclusive coating that lets you make 

sound soldered joints at high or low solder- 
ing temperatures. You make the replace- 
ment fast. And you know its there to last. 

So save time ... save callbacks. Buy IRC 

Type BT Resistors. Vs to 2 watt ratings. 
Values from 10 ohms to 22 megohms. 

Low Wattage Wire- Wounds 

At resistance values as low as .24 ohm up 

to 8200 ohms, no other wire -wound resistor 

combines the high stability and low cost of 
IRC Type BW's. 'RC's unmatched winding 
skills make the wire -wound element a study 
in perfection. A molded plastic housing 

gives complete protection. 1/2, 1 and 2 

watt ratings. 

ORDER FROM YOUR IRC DISTRIBUTOR 

INTERNATIONAL 
RESISTANCE COMPANY 

Dept. 483 
401 N. Broad St., Philadelphia 8, Pa. 

In Canada, International Resistance Co., 
Ltd., Toronto, Licensee 

The Bureau's type of analysis is said to be facilitated 
by the elimination of long recorder tapes. All of the scal- 
ing and some of the analysis can be done in the field. In 
most cases, the tabulation consists of writing down a single 
value read directly from the instrument and in others it 
involves, at most, the determination of the distribution 
with time from a relatively short observation. The tabu- 
lated values then might be, for example, the field strength 
exceeded 99, 90, and 50 per -cent of the time. 

THE SUMMER LULL, prevailing in the TV- station grant 
quarters of the FCC, as this column was being written, 
dulled all activity and as a result only a few authoriza- 
tions were issued, as the table on page 14 indicates. 

ELECTRONICS HAS MADE enormous contributions to 
modern aircraft's progress. Electronics has served to im- 
prove the effectiveness of the airplane's controls, com- 
munication systems, propulsion, and materials. 

In Washington recently, the Bureau of Standards found 
that they could now use electronics to evaluate the adhe- 
sive properties of an aircraft's protective coating, through 
an electronic- averaging device known as an integrometer. 
This device converts the variable stripping force measured 
by an adherometer (an adherometer measures the force 
required to strip a coating from a metal surface), into 
electric impulses. These impulses are then added to give 
a single average value which can be read directly from 
a standard recorder. 

The integrometer contains a Wheatstone bridge circuit 
which includes strain gauges, an amplifier, integrating 
circuit, and a meter circuit. Output from a beam and 
strain -gauge assembly is fed to the amplifier. The inte- 
grating circuit converts the amplified electric impulses 
to an output voltage proportional to the average value of 
the variable stripping force. The integrated voltage is 
then applied through the meter circuit to a standard re- 
corder. This recorder draws a straight line, the length 
of which, after a precisely timed interval, is proportional to 

Send for FREE SAMPLE PACKET of the three new 

MUELLER "70 SERIES" ALLIGATO LIPS . 

Low -cost, streamlined clips 

with 

THIS IVANA, 
HIGHSPEED 

OF A'NEYV."70 
which is taking 1 /2500th second to snap shut upon a wafer. 
Talk about acceleration! - the upper jaw hits 60 MPH in three - 
eighths of an inch. The upper jaw and flying wafer fragments 
have been caught in many images along their paths of movement. 

Photographed by means of a special process, it graphically illustrates 
the "snap" in Mueller's traditionally snappy springs. These springs 
provide a mean, corrosion -cutting bite for perfect test connections. 

THE NEW "70 SERIES" ALLIGATORS FEATURE: 
Simple, direct, streamlined design, and lower cost than the 

famous "60 Series ". 
Faster, easier connection, whether screw type or soldered. 
A new patented hinge, and cord strain relief ears. 

WRITE FACTORY TODAY FOR FREE 

SAMPLE PACKET SHOWN ABOVE 

Full 
Size 

15704 East 31st Street Cleveland 14, Ohio 
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the average value of the varying voltage that has been im- 
pressed on the integrating circuit during the stripping 
operation. 

Thus the strain and error inherent in visually observing 
varying gauge readings have been eliminated. Moreover, 
the stripping action itself is accomplished with greater ease 
and uniformity because the momentum and inertia effects 
of the pendulum method are removed. 

THE FIRST AIRBORNE frequency standard is now being 
used by the Air Force to calibrate radios, radar, and navi- 
gation, fire control, and timing devices. 

Developed as a self- contained unit, weighing only 30 
pounds, the standard can operate on a battery for 21/2 

hours. Its output is 100 kilocycles, crystal- controlled. 
A conventional frequency standard able to equal the effi- 

ciency of the new unit would be twice as large, consist of 
at least two or more units, and could only be used under 
ideal lab conditions. 

All airborne electronic equipment which requires signal 
transmission and reception must be calibrated frequently. 
Present practice is to calibrate this equipment, with a 
ground unit before take -off. The new equipment permits 
airborne calibration continuously, if necessary. It can also 
be used on the ground at radio or radar sites, or in labora- 
tories. 

According to ARDC, the new standard has successfully 
met the requirements of stringent tests. It has undergone 
temperature extremes from -55° to +70° C, has operated 
at 50,000 feet altitude, and has received severe vibration 
tests including drop tests. 

Ease of maintenance has been increased by building the 
standard so that the various circuits and components may 
be replaced by plug -in counterparts. 

The new instrument, on which development work began 
over two years ago, can be used in any type aircraft. It 
uses the conventional aircraft power system of 28 volts d.c. 
or 110 volts at 400 cps. and draws an average of 25 watts. 

Another triumph for electronics. . . . . . . L. W. 

29 -PC. CHROME VANADIUM 
DRILL SET 

Specially made for speed 
drilling. In sturdy plas- 
tic tool roll. Finest alloy 
steel drills hardened and 
precision ground to the 
sharpest, longest lasting 
cutting edge obtainable; 
will easily and cleanly 
bite through hardwoods, 

plastics, aluminum, iron 
and the toughest steels. 
Unconditionally g unran- 

te d for thousands of drillings. Full 
jobber length. Sizes by 64ths from 
1/16 ', to 1 /zu. There are only a 
limited quantity of these imported 
German sets available at this low 
price, so hurry! $6.49. NOW ppd - 

Also available with Turned Down 
Shanks to fit all 1 /40 drills. ea as In individual pocket roll . ppd. 

ONLY 75c EACH 

for the FINEST 
QUALITY Imported - 

PRECISION PLIERS 
Flat Nose 
Combination 
Diagonal Cutter 
End Cutting Nippers 
Round Nose 
One Side Flat -One Side Round 
Snipe 

FOR JEWET,ERS, OP- 
TICAL WORKERS, 
HOBBYISTS. CRAFTS- 
MEN OF ALL KINDS! 
These superb German 

instruments are of deep -forged, 
heat -treated high quality tool 
steel, fabricated to most exact- 
ing .specifications. All -over 
ground and polished to smooth 
hard surfaces. Smooth working 
,joints with ,lust the right tension. Jaws 
meet perfectly to safely and securely hold 
even the most delicate objects in the hard - 
to -reach corners and angles. Each plier 
is 4" long and a veritable gem of preci- 
sion and strength. 

75c each 
all 7 for $500 

ppd. 

Amazing 
BLOCK & TACKLE 

PORTABLE . , . 
weighs only 13 ms., fits 
in pocket! 
ONE HAND OPERA - 
TION . 

a POWERFUL... 
LIFTS UP TO 1000 LBS.! 

Amazing Work Saver for 
Hunters Handymen 
Farmers Truekdrivers 
Yachtsmen Motorists 

Here's an unusual tool, even for us! It's the tiny Midget Babe Block & 
Tackle. It weighs only 13 oxs., yet is 
so powerful, it lifts up to 1000 lbs. 
easily! Because of its great strength. 
small size, complete portability -this 
block & tackle has many ses. In your 
car for emergencies, for home, factory, 
farm . for loading heavy articles. 
For sportsmen: loading deer, boats, tc. 
For anyone who has to do heavy lift- 
r°! Finely engineered throughout, best 
ade aluminum, steel axles, pre-lubri- 

cated for life. Hoists have two lifting slings, at top and bottom, with heavy 
welded steel rings. Slings can be doubled for extra strength. Complete with 60 ft. nylon cord, 5 to 1 ratio - 
1000 lb. test. Carrying bag. $9,95 
Instructions ppd. 
ALSO AVAILABLE -Tiny Babe -Lifts up 
to 2000'.iljs.! With 100 ft. nylon cord, 
7 -1 ratio.' 2000 lb. test -15 oz wgt. Twice as powerful as $9.95 model - 
only $12.95 ppd. 

1 yr. guarantee on both models. 

60 Pc. Set Wire Gauge 

Chrome Vanadium 

DRILLS 
Top quality German import, 
high test Chrome Vanadium 

Drills designed for speed drilling 
through toughest steels, woods, plastic, 
iron and aluminum. Precision ground 
long- lasting cutting edges. Guaranteed 
to give years of satisfaction. A full 60 
pc. set. Nos. 1 thru 60. 

Q.r1.40 A $14.95 Value. Now Only. , pp.1 

Same set 
luabo a available dl with Huot 

Metal Index container. QL65 Only 7i YY J 
plus 35c pp. and hdlg. 

Also Available- 20 -PC. SET 
NOS. 61.80 WIRE GAUGE DRILLS 
Finest steel! Tops for precision work 

woods, plastic, iron, aluminum, tc. 
Includes plastic kit with marked pocket lach drill. 

ppd $250 
Send check or money order. If C.O.D. fees exfra. Money -Back Guarantee. 

SCOTT -MITCHELL HOUSE, Inc. 
Dept. M -437. 611 Broadway New York 12. N. Y. 

September, 1957 

uÿ 

and 

find 

then? 

fast... SRC® 

Resistors in Resist -O- Cabinets 

Time is money ... and you save both when 
you buy IRC balanced resistor assortments 
in these handy RESIST -O- CABINETS. No 
more itemizing orders ... all the resistors 
you most often need are pre -selected. No 
more "filing" resistors ... they're already 
filed in 28 separate, four- drawer compart- 
ments. No more hunting resistors... you can 
find what you want when you want it. 
What's more, the sturdy all -metal cabinet 
is yours at no extra cost. Four assortments: 
No. 3A with 120 IRC 2 watt resistors . - . 

No. 4A with 150 IRC % watt resistors . . 

No. 5A with 125 IRC 1 watt resistors 
and No. 6A containing 139 IRC 1 /2, 1 and 
2 watt resistors including deposited 
carbon precistors. 

ONLY $4.50 ' 

Pocket -Sized Resist -O -Kits 
Take them on the job! IRC RESIST -O -KITS 
contain popular IRC resistors all filed in 

ten compartments according to value. 
Assortment No. 7 includes 45 IRC IA watt 
resistors. Assortment No. 8 offers 30 IRC 

1 watt resistors. 

INTERNATIONAL RESISTANCE COMPANY 
Dept. 483, 401 N. Broad St., Philadelphia 8, Pa-. 

In Canada: International Resistance Co., Ltd.,Toronto, Licensee 

Tell me about all the IRC bargains. Send copy of the IRC Replacement Parts 
Catalog DLR -57. 

Name 
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BUD THE 'MT- 
BUILD ALLIED'S OWN 

Knight= 
kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today.', 

NEW knight -kit HI -FI VALUE 

SENSATIONAL PREAMPLIFIER KIT 

..__- 
Printed Circuit Switches! 

Model Y -754 8 Inputs Self- Powered 
2 Printed Circuit Boards! 
With Custom Styled Case 

Advanced Hi -Fi design at new low cost! Fea- 
tures precise equalization guaranteed within 

db of recommended accuracy! Exclusive 
new printed- circuit switches and two printed - 
circuit wiring boards for easy, error -proof con- 
struction; built -in power supply; response, 
± 0.5 db, 10- 50,000 cps; 8 inputs (including 
Tape Head); separate Bass and Treble con- 
trols; separate Level and Loudness controls; 
Rumble Filter Switch; DC on all tube fila- 
ments; 2 extra AC outlets. With beautiful 
custom styled case. Complete with step -by- 
step instructions for easy, money -saving 
assembly. Shpg. wt., 12A lbs. 
Model Y -754. Net F. O. B. Chicago .... $3875 

OTHER knight -kit HI -F1 VALUES 

$38" 

FM Hl -FI TUNER KIT 

Y -751 $3775 
30 -WATT AMPLIFIER KIT 

Y -762 $7495 

10 -WATT HI -FI 
AMPLIFIER KIT 

Y -753 52350 

20 -WATT HI -FI 

AMPLIFIER KIT 

Y-750 $3575 

See our Supplement No. 165 for other 
knight -kit Hi -Fi Values 

free 

. 
SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dept. 01 -J7, 100 N. Western Ave., Chicago 80, Ill. 

144 

New 
I 

Owners of Philco and Jackson tube checkers: 

settings to keep your equipment up 

a 

add 

to date. these 

a® 

PHILCO MODELS 7052 and 9100 

Type Fil. R -G Bias Fil. Fil. Gr. Pl. Sc. C. Su. Press Gm Notes 

2B3 2.0 80 0 J R 0 0 0 0 0 P5 ... Cap -P. May show short 
on 3. 

3AF4 3.0 85 36 J R 2 3 0 5 0 P4 3200 
3BU8 3.0 22 0 E V 7 8 2 1 9 P4 600 Pentode No. 1 

3.0 22 0 E V 7 3 2 1 6 P4 600 Pentode No. 2 
3C2 3.0 83 0 J R 0 0 0 0 0 P5 ... Cap -P. May show short 

on 3. 
3CE5 3.0 87 11 J R 3 5 6 2 0 P4 3100 
4BC5 4.3 81 0 J R 3 5 6 2 0 P4 2400 
4BN6 4.3 27 6 J R 2 7 5 3 6 P4 560 Limiter Grid 

4.3 27 0 J R 6 7 5 3 2 P4 560 Quadrature Grid 
4BU8 4.3 22 0 E V 7 8 2 1 9 P4 600 Pentode No. 1 

4.3 22 0 E V 7 3 2 1 6 P4 600 Pentode No. 2 
4BX8 4.3 86 29 E V 7 6 0 8 0 P4 3180 Triode No. 1 

4.3 86 29 E V 2 1 0 3 0 P4 3180 Triode No. 2 
4CB6 4.3 75 19 J R 3 5 6 2 7 P4 1760 
4CE5 4.3 87 11 J R 3 5 6 2 0 P4 3100 
4DT6 4.3 48 11 J R 3 5 6 2 7 P4 800 
5BQ7 6.3 88 20 E V 7 6 0 8 0 P4 4000 Triode No. 1 

6.3 88 20 E V 2 1 0 3 0 P4 4000 Triode No. 2 
5BR8 5.0 88 21 E V 1 2 0 3 0 P4 3350 Triode Sect. 

5.0 80 11 E V 9 6 7 8 0 P4 2100 Pentode Sect. 
5BZ7 6.3 88 20 E V 7 6 0 8 9 P4 4000 Triode No. 1 

6.3 88 20 E V 2 1 0 3 9 P4 4000 Triode No. 2 
6BÚ8 6.3 22 0 E V 7 8 2 1 9 P4 600 Pentode No. 1 

6.3 22 0 E V 7 3 2 1 6 P4 600 Pentode No. 2 
6BV8 6.3 85 25 E V 2 3 0 1 0 P4 2920 Triode Sect. 

6.3 84 0 E V 0 9 0 7 0 P1 ... Diode No. 1 

6.3 84 O E V 0 6 0 8 0 P1 Diode No. 2 
6BX8 6.3 86 29 E V 7 6 0 8 0 P4 3180 Triode No. 1 

6.3 86 29 E V 2 1 0 3 0 P4 3180 Triode No. 2 

JACKSON MODELS 648 and 648A 

Circuit Plate 
Type Fil. D E Test 

5BR8 5.0 A1236 AC789* 16WY 
A123 AC45 23XZ 

5CQ8 5.0 A129 AB358 48V 
A124 A46 80Z 

5CZ5 5.0 129 B346 32W 
6CX8 6.3 A129 678* 35WZ 

124 A35 32V 
6CZ5 6.3 129 B346 32W 
6DÁ4 6.3 234 6 15W 
6DÁ7 6.3 126 AC34 23Z 

127 A89 40V 
6DB5 6.3 125 B346 25Z 
6DE7 6.3 126 A45 33VW 

A127 AS9 65V 
8CX8 8.4 A129 678* 35WZ 

124 A35 32V 
10DA7 10.5 126 AC34 23Z 

127 A89 40V 
10DE7 10.5 126 A45 33VW 

A127 A89 65V 
12CN5 12.6 AC123 467 65X 
12DB5 12.6 125 B346 25Z 
13DE7 12.6 126 A45 33VW 

A127 A89 65V 
17D4 17 234 6 15W 
17R5 17 C123 467 22V 
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22 TUBE ESPEY FM - AM HI -FI TUNER - AMPLIFIER PRICE $9995 
A REGULAR $199.50 NET VALUE COMBINATION FOR $99.95 

ESPEY DEAL -1A 

FM /AM TUNER ESPEY 24 WATT 
ESPEY 14 -TUBE MODEL 700G MODEL 501G AMPLIFIER 

MODEL 700G 

FM -AM TUNER 

AND 

MODEL 50IG 
AMPLIFIER 

SPECIAL 
SALE PRICE 
BOTH FOR 

$9995 
McGee offers 

only 
ers you both the regular $119.50, 14 tube Deluxe FM -AM tuner and the regular $79.50, 8 tube audio amplifier for the special sale price of $99.95. The Model 700G Espey tuner has its own built in power supply. Performance features a e: Sensi- tivity 3mv on AM, 5 my n FM for 30 db quieting. AM selectivity 1Okc at 6 db. FM 240 be at 6db. Audio response flat from 20 cps to 20,000 cps., with less than 1/4 percent distortion with on 

e 
volt audio output. Chassis is 14" long, 8./z" high and 10" deep. Features a one-piece molded, gold color astic front which makes a custom installation both extremely attractive and easy at the same time. Full tuned RF stages-AFC FM with defeating switch for easy FM tuning. Built -in preamplifier for GE or other popular variable reluctance cartridges. Three position equalizer witch for LP, AES or European records. Separate bass and treble tone con- trols with 23db boost. Chassis equipped with AC outlet jacks, auxiliary input jacks for tape recorder, etc. Has built -in ferrite loop antenna for AM broadcast band and 300 ohm input for FM band. This fine quality FM -AM tuner is and ton e. It has all of the features that you might expect of a tuner that would cost as much as $200. All of the controls are son the front panel. This is a most desirable feature when the tuner is used in conjunction with a good audio amplifier, such as the 501G which was designed with no tone trot preamplifier circuits 

The del 501G, 8 tube ultra- linear high fidelity, 24 watt audio amplifier is made to match the 700G tuner. This amplifier features less than ./ percent distortion with high fidelity response from 10 cps. to 20,000 cps. Hum level so low it can be detected by electrical in- struments only. Chassis size, 12 "x5 "x8 ". Output tubes: 4 -6V6GT in push -pull Williamson circuit. 6SN7GT phase inverter and 2 -5V4G rectifiers. Has an 8 pound potted case output transformer with specially made grain- oriented iron core. Output impedance taps of 4, 8 and 16 ohms. This output transformer alone is a $20.00 value. 
Buy both the 700G FM -AM tuner and the matching 501G amplifier for onl 

y 

$99.95. Tun r shipping weight 20 lbs. Amplifier ship- ping wt. 22 lbs. See the special deals of the 700G -5016 tuner -amplifier ombination it d changer and GE cartridges for extra money saving values. Also, special discount on speakers and speaker systems when ordered with your Espey tuner and amplifier. 

Espey 700G -501G tuner with 24 watt 
amplifier plus VM956 GE 3 speed VM on 
metal base -1 Mill Diamond $124.95 
Needle $10.00 extra. Net 

ESPEY DEAL -2 
Espey 700G-501G tuner with 24 watt 
amplifier plus new 456 Collaro changer 
equipped with a GE RPX- 
052A cartridge. Net $144.95 

ESPEY DEAL -3 
Espey 700G -501G tuner with 24 watt 
amplifier plus Garrard RC -98 equipped 
with 
bridge. 

a GE RPX -052A 
Net $174.95 

SPEAKERS RECOMMENDED 
Order any of the following speakers With 
your Espey tuner and amplifier: 
12" coaxial PM, CU- 14Y- $10.00 extra 
15" coaxial PM, P15 -CR- 520.00 extra 
Imperial IV system -$15.00. 
Imperial VI system -$25.00. 
Norelco 9762 -12" regularly $59.50 at 
$30.00 extra. 
EV84 -15W system-5150.00 extra. 

11-TUBE FM-AM HALLICRAFTERS 

HALLICRAFTERS S-78A 

REGULAR $89.50 VALUE! 

SALE $4995 
PRICE 

WITH MONARCH 4 -SPEED RECORD 
CHANGER, 12" COAX. SPEAKER 

$132.40 
ALL FOR $g VALUE 

95 
Now, buy a complete FM -AM chassis with push -pull audio built -in, at less than ou would pay for a tuner without audio amplification. We offer you this nationally known Hnllicrafter S -78A, 11 tube FM -AM radio chassis complete with escutcheon plate and knobs, to be put in your own cabinet or unted in your recreation r wall. Features a 1I tube power transformer operated superhet circuit with automatic frequency control on FM, push -pull 6K6 audio gives up to 12 watts peak output with response to 15,000 
CPS. Use with a good Hi -Fi PM speaker or speaker system. Output matches 3.2 or 8 ohms. Full bass boost tone control. Chassis size: 7% "x121/2' long and 11" front to back. Input for record changer with crystal cartridge. (Self powered pre -amplifier for G.E. riable reluctance cartridge available at $2.95 exta). Model S -78A, 11 tube FM- AM chassis. Ship. wt. 22 lbs. Sale price. $49.95. 
S -78A chassis with our CU -14Y, 12" coaxial PM speaker, both for $59.95. S -78A assis with our P15 -CR, 15" coaxial PM speaker, both for $69.95. S -78A with CU -14Y and UA8 -H, 4 speed Monarch record changer with flip -over crystal cartridge, all for $86.95. 
5 -78A with CU -14Y and RC -88, 4 speed Garrard record changer with flip -over crystal cartridge, all for $115.95. 

HI -FI FM -AM TUNER 
AND 10 WATT 
P.P. 6V6 AMPLIFIER 

IO W. AMP. 
New Hi -Fi self -powered FM -AM tuner with 10 watt amplifier (push -pull 6V6's) on separate chassis. All you need is a cord changer and speaker to have complete mplete home music system. 3 ft. cable connects tuner to amp. Tuner has input for crystal phono. (If changer with v.r. cartridge is purchased, we will include the necessary pre -amp, o charge.) Tuner has 6 tubes: 12AT7. GBE6, 2 -6BA6, GATE, 6AL5 and 6X4 rectifier. Amp. has 2- 6V6's, 6SN7 and rectifier. Full s perhet circuit with AVC, 3 position tone control. 9" illuminated slide rule dial, c tcheon and knobs. Stick loop antenna for AM. Radio- FM -AM, phono selector switch, tone control, volume con- trol on tuner. Response 50 to 17,500 cps. Receives broadcast 540 to 1600 kc and FM 88 to 108 mc. Output matches any of the speakers shown above. No. FA9-2CR 

toner and amplifier complete. Ship. wt. 22 lbs. Sale price, $44.95. CU -14Y 12" speaker, $10.00 extra; 15" coax speaker, $20.00 extra. 

BOTH FOR 

$4495 
9 TUBES -PLUS 
2 RECTIFIERS 
PHONO INPUT 

Jackson AM9A 

9 -TUBE HI- FIDELITY 

Dual Tone Controls 
12 Watts Audio 2995 LESS 

SPEAKER 

RECEIVES BROADCAST 550 TO 1650 K.C. 
Jackson AM9A, 12 watt hi-fi audio amplifier and broadcast tuner combined. Less than you would pay for the amp alone. Push -pull 6V6's. Response 30 to 15,000 cps. Inputs for crystal or . phono and 
crystal or dynamic mike. Separate bass boost and treble tone controls, radio-phono switch. Shielded output matches 3.2 or 8 ohm speaker. Heavy duty 150 mil power trans. 91/" illuminated slide rule dial. 3 gang condenser with tuned R.F. and loop ant. Receives 550 to 1650 kc. Size 13" o 91/" x 6" high. With tubes: 2 -6BA6, 6AÚ6, 6BE6, 65N7, 6AT6, 2 -6V6 and 5Y3. Knobs, escutcheon, diagram and instructions included. Model AM9A. Ship, wt. 19 lbs. Sale le price, $29.95. CU -14Y 12" coax speaker, $10.00 extra; 15" coax speaker, $20.00 tra. 

9 TUBE -I2 WATT HI -FI 
8" PM- LEATHERETTE CAB. 
9 tube high fidelity AM9A chassis shown above in leatherette c 

e 
red cabinet with 8 ", 6.8 o PM speaker having tweeter cone in the center of large 

Tan leatherette c red cabinet 10 "x10 "x24" long. Plastie grill cloth c entire front. Stock 
No. CAM -98. Ship. wt. 28 lbs. Sale price, $44.95. 

McGee's Famous 

12 AND 15 INCH COAXIAL P.M. 
HIGH FIDELITY SPEAKERS 

1295 1395 
12 -Inch 15 -Inch 

Model CU -14Y Model P15 -CR 
Model CU -14Y, 12" high fidelity coaxlas PM speaker. Response from 30 to 17,500 ups. Full 6.8 oz. Alnico V magnet in the 12" woofer. Special .axially suspended high frequency tweeter. Built -in se ov r network. Only two wires to connect to your radio o amplifier. Matches 3.2 to 8 ohm output. Don't confuse this speaker with many 

or 
speakers that are offered. This i s a fine quality speaker, Stock No. CU-14Y. Sale price 512.95 each, two for $25.00. 

Model P15 -CR, 15" high fidelity coaxial PM speaker. Response down to 20 cps. and up to 17,500 cps. Full 211/ oz. Alnico V magnet in the 15" woofer. Specially made, 
wixially suspended 5" high frequency tweeter. Built -in crossover network. Only two 

res to ohm connect. Matches 3.2 to 8 hm output transformer. A regular 562.50 list speaker. Model P15 -CR. McGee's Sale Price, 523.95. 
McGee'. new 15" Junior Coaxial PM speaker. 15" woofer has 6.8 oz. Alnico V Magnet. 
5 d ooaxialÌl suspended tweeter with crossover. Only two wires to nett to any 8 ohm 
Junior coax li speaker, 

Frequency response from 40 to 15,000 cps. Model No. M15 -CR, 15" price, 516.95. 

VM HI -FI CHANGER. SALE PRICE $29.95 ilEESSSS 
CART. 

VM -936HF COLLARO MONARCH 
$32.95 456 - $34.50 UA8H $27.95 

$45190 RPX 052A 
4 Speed Monarch 

PRICE $2795 
with 222 Ronette 

Ceramic Cart. 
Diamond 1 Mil 

Stylus $10.00 Extra 
New offering of VM Hi- Fidelity, 3 speed record changer with or without metal base. 
A large special purchase makes this low sale price possible. Reg. net on VM -935 less cartridge was 538.97. Reg. net on VM -936 less cartridge was s $45.47. The VM-935-936 
Hi -Fi Series changers a equipped with two plug -in tone heads which will hold popular G.E. or Pickering single or dual play cartridges. Both have 4 -pole motors for constant speed, hum free operation with a VR cartridge. Plays all 3 speeds and all 3 sizes. Will inter -mix 10" and 12" records of same speed. Shuts off after last record ord plays. Muting switch silences pickup during change cycle. Furnished with large 45 
RPM spindle. Chassis size 131 /2 x 131/4 o 8a /2' high, 41/2" above plate. Ship. wt. 
12 lbs., with base 18 lbs. 
VM- 935HF, 3 speed Hi -Fi changer, less cartridge and base, only $29.95. 
VM-935HF.GE with G.E. RPX -050A VR cartridge, $35.90. VM- 935HF -GED with "Golden Treasure" RPX -052A VR cartridge; 1 mil diamond and 
3 mil sapphire stylii, only $45.90. 
VM- 936HF, 3 speed Hi -Fi changer with metal base, less cartridge, Sale price, $32.95. VM- 936HF -GE with G.E. RPX -OSOA VR cartridge, $38.90. 
VM -936HF -GED with G.E. RPX -052A "Golden Treasure" cartridge; 1 mil diamond, 
3 mil sapphire stylii, only $48.90. 

4 -SPEED COLLARO Playstall 4speeds116, 336,45 
cal 

nd 78 RPM both autoratlual- 
lY and manually. Inter -mixes records of the same speed and shuts off after last record. 
Fast 

ts that 
cond change cycle. 

l . 

Automatic 
matcc 

disengagement of idler wheels eliminates flat 
/2" wide, 12" deep. 41/2" above motor board and 3" below. Model RC -456 Collard 4 speed automatic record hanger, less car- tridge, Sale price, $34.50. RC -456 with G.E. variable reluctance cartridge with 3 mil Sapphire and 1 mil diamond stylus, Sale price, $46.95. Large 45 RPM spindle, $3.30 extra. 

New Model UA8, Monarch 4 speed imported High Fidelity record changer. Features a high fidelity 4 pole motor, 9" turntable with molded rubber pallet. Counter -balanced 
ne to arm ill accept any of the popular Hi -Fi cartridges. Plays all 4 speeds and all 3 sizes. Intermixes 10" and 12" records of the same speed and shuts off after last record plays. Bases , 107 /o" o 123/4 ". Ship. wt. 15 lbs. Large spindle for 45 RPM records, $1.88 extra e 

Model UA8 -H with ,Z222 Ronette Hi -Fi flipover ceramic cartridge, 527.95, 
Model UAB -HD, same above but with 1 mil diamond stylus, $37.95. 
Model UA8-U with m e500 Goldring v riable reluctance cartridge, $29.95, Model UA8 -UD, same as above but with 1 mil diamond stylus, 539.95. 

4 -SPEED WEBCOR New' 4 Deed Model 152, Webcor Magee- Mind" automatic 
loutance cartritl cod edsn16, 

33, 
45lete w8h G.E. u omaSOA vac bee cartridge. Plays Gays all 4 er-mix 16, 45 and ea RPM automatically. switch 

speeds 
7 ", 10" and 12" LP records can 4e inter-mixed. Magic-Mind feature 

record. 
switch heavy. a 

pole motor 
and 

8" 
turntable 

33 and 
with 

RPM depending 
Shuts 

the of the r ord. Mas heavy 4 pole 
position 

not 8" nta fla wito run r pad. 
wheels 

els ff Ica lest retard plays ntl has ee slop, position ' prevent flat lbs on pr t5. arse wow and flutter. Base nra, 
13%8 "x12". Ship. wt. 13 lbs. Sale price, §31.95 Large 45 RPM spindle, §2.94 extra, 

3 -SPEED VM VM- 956GE, 3 speed automatic re ord changer with G.E. RPX -050A 
:able reluctance cartridge ande metal base. Plays all 3 speeds; 

33, 45 and 78 RPMand all 3 size records. Will inter -mix 10" and 12" records f the 
same speed. Shuts off after last record. d. Has heavy 4 pole motor. Base size. 13-3/16"x 
11%1" deep. 70/4" high. Ship. wt. 15 lbs. Sale price, 529.95. Large 45 RPM spindle 
$1.88 extra. 

McGEE RADIO COMPANY 
PRICES F.O.B. . KANSAS CITY TELEPHONE VICTOR 2 -5092 SEND 2B OR FULL 

REMITTANCE WITH ORDER. 1903 McGEE ST., KANSAS CITY, MISSOURI BAL. SENT C.O.D. 
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14 TUBE ESPEY HI -FI CUSTOM FM -AM CHASSIS $6995 

* PUSH -PULL 6V6 OUTPUT 

* TWIN CONE CONTROLS 

* INPUTS FOR CRYSTAL OR V.R. PHONO, 
TAPE OR TV 

* WILLIAMSON TYPE CIRCUIT 
* ULTRA- LINEAR RESPONSE 

MODEL HF -250C. A FULL HIGH FIDEL- 
ITY AUDIO AMPLIFIER AND FM -AM 

TUNER -ALL ON ONE CHASSIS 
REGULAR $119.50 VALUE 

SALE $6995 LESS SPEAKER 
PRICE AND CABINET 

Espey Model HF -250C, 14 tube FM -AM chassis with push -pull 6V6, 10 watt audio. A true Hi- Fidelity receiver built by a nationally famous maker of fine custom chassis. Ultra- linear output used in Williamson type circuit gives frequency response of 10 to 22,000 stages assure Output taps of 4, 8, and 16 ohms. Separate RF tages for FM and AM sure o high sensitivity. Temperature compensated FM front end for minimum drift. Separate bass and treble tone controls. Pre -amp for all types of magnetic cartridges. 2nd for crystal phono, tape recorder Or TV. 3 position equalizer for accurate reproduction of all records. Built -in antennas for bonput FM and AM. Response plus or minus 1 db from 10 to 22,000 cps. Harmonic distortion less than le/p. Sensitivity: FM, 8 my for 30 db quieting; AM, 75 v for 6 db signal to no, ratio. Off -on- volume and equalizer are combined on concentric n entric control. Has 2 AC outlets rear of chassis. Beautiful edge lighted flywheel inertia slide rule dial. Size: 7%í'x131 /''x10 " deep. Ship. wt. 24 lbs. (not mailable). Model HF -250C Sale price, $69.95. Espey chassis with our P15 -CR, 15" coaxal PM speaker, both for $89.95. Espey chassis with $54,95 list, model 9760M, 12" Phillips speaker, both for $89.95. Espey chassis with $99,95 list, model 9762M, 12" Phillips speaker, both for $104.95. 

SAVE ON NORELCO SPEAKERS AT McGEE 
LATEST IMPORTED 8" AND 12" HI -FI PM's 

8" -9750 $15.95 8" -9770 $7.95 12 "- 9762 -M 12" -9760 
The choice f Hi -Fi PM speakers, imported from Holland. Made by the internationally famous Phillips company. Twin cones are operated by the same super high efficiency Alnico magnet. The small center cone extends the audio range and loudness above 10,000 cps. Better and more natural osound reproduction. Extra number of gauss means more bass efficiency. 

World Famous Hi -Fi Imported From Holland 
12" Model 9762 -M reg. $59.97 Sale Price $39.95 
12" Model 9760 reg. $32.97 Sale Price $19.95 

8" Model 9750 reg. $22.17 Sale Price $15.95 
8" Model 9770 reg. $ 9.90 Sale Price $ 7.95 

NORELCO Model 9762 -12" wide range Hi -Fi PM speaker, r 30- watts. Voice Coil imp. 8 ohms-new Alnico VI magnet giv $59.97 net, on sale at iMeGEE for only $39.95. NORELCO Model 9760 -12" wide range Hi -Fi PM speaker, r 30- watts. Voice coil imp. 8 ohms-new Alnico VI magnet giv $32.97 net, on sale at McGEE for only 519.95. NORELCO Model 9750 -8" wide range Hi -Fi PM speaker, r 10- watts. Voice coil 6 ohms -New Alnico VI magnet give $22.17 net on sale at McGEE for only $15.95; or 2 for $30. NORELCO Model 9770 -8" wide range Hi -Fi PM speaker, res. Alnico VI magnet gives 11,000 gauss. Reg. 59.90 net, on $7.95; or 2 for $15.00. 

35 to 18,000 cps at 
es 11,000 gauss. Regular 

35 to 18,000 cps at 
es 8,000 gauss. Regular 

50 to 20,000 cps at 
13,500 gauss. Regular s 

00. 
75 to 19.000 cps. New 
sale at McGEE for only 

FAMOUS 12" NORELCO PM SPEAKER 

$ 95 SCOOP 
McGEE 

29 PRICE 

MODEL 9762 -05 
REGULAR NET 
WAS $59.97 

McGee Scoop. Genuine Norelco 9762 -05 extended range high 
fidelity 12" PM speaker. 11,000 gauss. Heavy 37 oz. Alnico V 
magnet. Rated 20 to 30 watts audio. Response 35 to 18,000 
cps. Regular 560.00 net value. Has extended range bakelite 
dispersion feature built-in center of core to extend high fre 
quency range. Never before have We had such a terrific value 
on this genuine Norelco 12" speaker. Made in Holland. Stock 
No. 9762 -05, McGee's sale price, $29.95. 

IMPORTED HI -FI HORN TWEETER 
UP TO 16.000 CPS -SALE PRICE $16.95 
Pioneer Model PT -3. 20 watt imported Hi -Fi tweeter speaker. Fre- 
quency response flat from 1500 to 16,000 cps. Tested for us by a 

whose 
r 

leading college hose response curve ran from 1500 to 20,000 cps. 
Finest imported tweeter we have found. Equal to American made 
tweeters selling up to 550.00 or more. Specify 8 or 16 ohm voice 
coil when ordering. Stock No. PT -3, Sale price, 516.95. 

GOLDRING V. R. CARTRIDGE 
WITH 2 SAPPHIRE STYLI' $5.95 

WITH 1 MIL DIAMOND, 3 MIL SAI ?H. $1335 
McGee offers the internationally famous Goldring variable reluctance phono cartridge, 
made in England and sold throughout the world to those who want the finest and most 

r to m reproduction from 331/3, 45 and 78 RPM high fidelity phono records. 
(Input gain and compensation similar to G.E. v 

c 
artridge required.) Furnished as 

standard equipment with sapphire 1 and 3 mil stylii. A regular 59.90 net item o 
n 

sale 
at McGee for 55.95. For $13.95 with a diamond 1 mil stylus. These are the latest 
production, individually cartoned turnover cartridge with mounting bracket. Fits tone 
arms most changers. Made for and bearing the famous Wilcox -Gay Recordio name. 
No. 546 Goldring V.R. (Wilcox -Gay) cartridge, Net 55.95. No. 0546 -DS, Goldring V.R. 
(Wilcox -Gay) cartridge with diamond 1 mil stylus, $13.95, 1 mil diamond stylus for Goldring V.R. cartridge, purchased separately, 59.95. 

NEW 8 TUBE 6 VOLT PUSH- BUTTON MODEL 537.95 
New model SH- 78555-X, 8 -tube, 
6 -volt universal mounting auto ra- 
dio with vpush buttons and 6x9 
speaker. Made for Hudson 
but their compact construction 
lends them to underdash installa- 
tion. Has push -pull 6AQ5 high - 
powered audio. Stock No. 5878 - 
555-X with 6x9 speaker -537.95. 
With 2 - 5x7 speakers - 539.95; 
with 1 -507 speaker $37.95. Spec- ify speaker s anted. Three- 
section top cowl mounting antenna 

29 extra. 

LEATHERETTE COVERED 
CABINET $7.85 EXTRA 

Beautiful moderntone tan leatherette cov- 
ered cabinet to house the HF -250C Espey 
chassis for custom installations. Also, 
will fit the 500G Espey tuner shown on 
the opposite page. High quality, sturdy 
plywood cabinet expertly covered with 
modern tan leathrette material. Size, 15" 
long, 81/ " high and 101/s" deep. Stock 
No. LEC -50, Custom leatherette covered 
cabinet. Ship. wt. 7 lbs. Order with 
Your Espey chassis for only $7.95 extra. 

NEW TYPE "T" STANDARD COIL 
SINGLE STRIP TV TUNERS 

PENTODE 1195 CASCODE $' 295 
TUNERS TUNERS 

2 FOR $19.00 2 FOR $25.00 
New, "T" type, single strip Standard Coil Cascode tuner. Available for 21 inc and 41 
me, for either series 

s 
or parallel filaments with v shaft lengths. This is the latest 

sing) strip, 12 position, 12 channel VHF tuner with 1/4" shaft having ?g" concentric entric 
fine tuning shaft. You c replace all of the older model 2 strip tuners with these. 
Ship. t. 3 lbs. Your choice of tuner with 11/4 ". 2./2" or 31 /2" shaft length. Sale price, 
$12.95 each, 2 for $25.00. 
Tuners with 4 ", 41/2", 5 ", 6./2" 7 ", 8./o" or 101/_" shaft lengths. Sale price, $13.95 
each, 2 for $27.00. 
No. TCA -050, 2 tube 21 me Cascode tuner with parallel filaments. Replaces 2000, 
2200, 2300, 4200 series and others. Complete with 6BQ7 or 68Z7 and 6J6 tubes. 
No. TD -050, 2 tube 41 

a 
c Cascode tuner with parallel filaments. Replaces TV -3000, 

4400, 6000, 6500, 8000 and 8500 series. Complete with 6BZ7 or 6AT8 and 6J6 tubes. 
TDS -050, 2 tube 41 me Cascode tuner with series filaments. Complete with 4BQ7 and 
5BR8 tubes. 
No. TDC -050, 2 tube 41 me Cascode tuner with series filaments. Complete with 4607 
and 5BR8 tubes. 
No. TCS -050, 2 tube 21 me Cascode tuner with series filaments. Complete with 4607 
and 516 tubes. 
New, "T" type, single strip Standard Coil Pentode tuners. Available for 21 mc and 41 
mc, for either or parallel filaments. These are the latest single strip type tuners. 12 position, 12 

series 
VHF with regular z/" shaft having / "concentric fine tuning. Your choice of tuner with 11 ". 21 /2" or 31/" shaft length. Sale c Price 59.95 each, 

2 for $19.00. 
Tuners with 4 ", 41/ ", 5 ", 6./z", 7 ", 8I/4" Or 101/2" shaft lengths. Sale price, $10.95 ch, 2 for $21.00. 
No. TAA -050, 2 tube 21 mc Pentode tuner with parallel filaments. Complete with 68C5 and 616 tubes. Replaces TV -100, TV -200, TV -300, TV -1200, TV -1300 and TV -1500. NO. TAS -050. 2 tube 21 me Pentode tuner with series filaments. Complete with 3BC5 and 516 tubes. 
No. TB -050, 2 tube 41 me Pentode tuner with parallel filaments. Complete with 68C5 and 6AT8 tubes. 
No. TBS -050, 2 tube 41 me Pentode tuner with series filaments. Complete with 3BC5 and SATE tubes. 
Set of matched knobs for above Standard Coil tuners. Molded mahoga bakelite with 
gold fine tuning, 

and 
e.etal 

inserts. Stock No. SCK -2 pair of knobs for channel selector 
Set fo matching mahogany bakelite knobs for volume and contrast, Stock No. VCK -2, 591 per pair. 

TWO -TUBE 21 MC PENTODE 
SARKES- OR 41 MC CASCODE 
TARZIAN 

TV TUNER 
WITH SALE x,95 2 FOR 

TUBES 
PRICE $14.95 

No. TT -3A, 2 tube 21 me Sarkes -Tarzian Pentode TV tuner. 12 position, 12 channel 
VHF complete with 636 and 6BC5 tubes. This popular tuner used in Arvin, Air King, 
Airline, CBS, Crosley, Firestone, Truetone, Hallicrafters, Westinghouse and others. Spec- 
ify shaft length, 21WI', 2/4" or 27/s ". Ship. wt. 2 lbs. Sale price, $7.95 ea., 2 for 
514.95. Available th longer shaft 31/4" to 9" long at $1.00 extra. SCK -2, set of 
matching knobs for selector and fine tuning, 59d. 
No. TT -2C, 2 tube 41 mc Sarkes- Tarzian Cascode TV tuner. 12 position, 12 channel 
VHF switch type. Complete with 61327 or 6BQ7 and 6J6 tubes. This popular tuner 
used i makes akes of TV sets: including Arvin E25702. E40128, Silvertone E40352 
and Westinghouse V11485. Available with shaft 31/4 ", 4" 41 /g" and 41/e" long. Ship. 
wt. 2 lbs. Sale price, 57.95 each, 2 for 514.95. For 9" shaft, add 51.00. SCK -2, 
set of matching selector and fine tuning knobs, 59f. 
No. ST -4B, 2 tube 41 me Sarkes -Tarzian Pentode tuner. 12 position, 12 channel VHF 

V- 1Ó75O. 
6AKS or SECS and 616 

V 11385 -1. Shaft 
Used 

and 3a /g ". Ship. wt. 2 lbs. Sale 
Price. $5.95. 2 for $10.95. SCK -2, set of matching selector and fine tuning knobs, 590. 
No. TT -1A, 2 tube 41 me Sarkes -Tarzian Cascode TV tuner. 16 position switch type 
for 12 channel VHF and 4 positions for UHF converter (UHF converter not furnished) 
Complete with tubes, 6BZ7 and 6X8. Has 31/4 " shaft for Westinghouse V- 11333 -1, etc. 
Sale price, $5.95 each, 2 for 510.95. 
No. TT -5D, 2 tube 41 me Sarkes -Tarzian Cascode TV tuner. 14 position switch type for 
12 channel VHF and 2 positions for UHF converter. (UHF converter not furnished) 
Complete with tubes, 6BZ7 and 6U8 and channel selector knob. For Westinghouse 
models V- 11794 -1 d V- 12400 -1. Shaft length 7%a ". Sale price, $5.95 each, 2 for 
$10.95. Available 93/4" shaft at $1.00 extra. 
No. TT -6A, 2 tube 41 me Sarkes- Tarzian Pentode TV tuner. 16 position switch type for 
12 channel VHF and 4 positions for UHF converter. (UHF converter n t furnished). Com- plete with tubes, 6CB6 and 6X8. For Westinghouse model V- 10880 -2, also Arvin. 
Shaft length 3./o". Sale price, $5.95 each, 2 for $10.95. 

MINIATURE BROADCASTING STATION 

FOR MICROPHONE AND PHONO 
WITH CRYSTAL MICROPHONE 

SALE PRICE $9.95 
Sensational new model MCL -E3 miniature broadcasting station for microphone and phono- 
graph. Can be received on any broadcast radio in the home. Nowires toc ect, tunes i 

r 
just like a radio station. Has input jacks for crystal mike o ord player. Complete with 
12K8 and 70L7 tubes and instructions. Operates on 110 volts AC. Simple to operate; 
one control fades from microphone to record. Frequency can be adjusted so not to 
interfere with local radio stations. Miniature broadcasting station, complete wih crystal 
hand mike and instructions. Ship. wt. 4 lbs. Net price $9.95. 

McGEE RADIO C I MPANY PRICES SEND B. 
B. 

A 
A 

FULL 
F.O. KANSAS CITY TELEPHONE VICTOR 2 -5092 

REMITTANCE WITH ORDER. 1903 McGEE ST., KANSAS CITY, MISSOURI DAL. SENT C.O.D. 
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AMERICA'S FINEST VALUES IN "LOW COST" HIGH FIDELITY 
ECONOMY 20 -WATT AMPLIFIER $24.95 

Push -Pull 6L6 Output Tubes 
Response 30- 15,000 cps 

5 Bass and Treble Tone Controls 
Input for Xtal or Dynamic Mike 
Input for Xtal or V. R. Phono 

A tremendous High Fidelity amplifier value. Response 
30 to 15,000 cps. Electronic bass and treble boost by 
separate tone controls. Use this amplifier with any record 

changer having crystal or variable reluctance cartridge, radio tuner 
high impedance rystal or dynamic microphone. 20 -watts power t- 

c put. Use with any 8 -ohm speaker. Chassis size 7%" x 101/2" o 71/s" 
Model HF -21 high. Complete with tubes: 2 -6L6, 2 -6C4, 12AX7 and 5U4G. This 

is a terrific value. A ready to use High Fidelity amplifier at less than 
the cost of a kit. Ship. wt. 19 lbs. Model HF -21, 20 -watt Hi -Fi amplifier. Sale price 
$24.95. 

12" COAXIAL PM SPEAKER 
RESPONSE 25- 17.000 CPS 

995 
Model 12X3Y, new 1957 12" Coaxial PM Speaker. 
has high efficiency 12" woofer with Alnico V magnet 
and coa ially suspended 31/2" Alnico V tweeter. 
Built -in crossover with variable brilliance control 
on an 18" lead for remote control of the tweeter 
volume. 10- watts, response 25 to 17,000 cps. 
Ship. wt. 7 lbs. Stock No. 12X3Y, 12" coaxial PM 
Speaker. Sale Price $9.95. 

TREMENDOUS McGEE VALUE 
NEW 1957 HI -FI SPEAKER SYSTEMS 

ON BAFFLE BOARDS 
Model B- 125 -X, high fidelity 15 -watt, 5- SALE 
way speaker system, mounted on an 18" PRICE 
square baffle board. Has 12" High Ef- 
ficiency $íg 95 woofer, 2-4x6" mid-range 
speakers, plus a 4" high -range and 3" 
tweeter; all with Alnico V magnets. 
Built -in LC crossover network with variable bril- 
liance control. Ship. wt. II lbs. Stock No. B- 125 -X, 
5 -way, 15 -watt Hi -Fi speaker system. AUDIO- 
PHILE VALUE $30.00. SALE PRICE $18.95. 

Model B -347, high fidelity 30 -watt, SALE 5 -way speaker system, mounted on an 
30" x 24" baffle board. Has 15" UTAH PRICE 

extended 
oz. woofer, 2 -new high fidelity 

exten range 6 x 9" speakers, plus Jr 9 2 -5" tweeters; all with Alnico V mag- 
nets. Built -In LC crossover network 
with variable brilliance and presence controls. 
Ship. wt. 22 lbs. Stock No. B -347, 5 -way, 30- 
watt HI -FI speaker system. AUDIOPHILE VALUE 
$59.95. SALE PRICE $39.95. 
Mount these Hi -Fi speaker systems in your own cabinet or for custom installation. 
Ideal for use with any radio or mplifier. Completely wired, with only 2 -wires to 
connect to any 8 -ohm output (Take 10% discount if ordered with any radio or am- 
plifier listed hereon.) Grill cloth, 75c extra. 

two o 0 0 ml im 0 0 ms im 0 0 0 0 0 0 0- o 0 0 -Rao 0 
3 - 1957 MODEL Hi -Fi SPEAKERS 

COMPLETE SYSTEMS WITH 4 SPEAKERS 
ACOUSTICALLY LIN :D ENCLOSURES 

The new 1957 Hollywood, 4 speaker high fidelity speaker 
systems are expressly designed to give realistic reproduction 
from your Hi -Fi amplifier or FM -AM radio. Juke box bass 
response with brilliant, middle and high range response. All 
3 models have genuine L -C c networks and variable 
brilliance controls. Only 2 ties for 

s 
r connect to the 4 or 8 

ohm tap on your Hi -Fi amplifier. A fine speaker system to 
use with our Imperial 20, 30 and 34 high fidelity amplifiers, 
and all FM -AM chassis in r Radia 6 TV News offerings. 
Adjusting the twin tone controls on our Imperial amplifiers 
along with the brilliance control on the Hollywood speaker 
systems you can have fidelity of your own personal taste. 
All 3 Hollywood models are housed in the same fine cabinet. 
Choice of either Mahogany or Walnut finishes. Baffles 
are fully enclosed and acoustically lined. Small enough in 
size for the average room, yet large enough for proper baf- 
fling. 35" high. 19" front to back, 25 " wide. Specify cabinet 
finish when ordering. otherwise we will ship mahogany finish. 
Take $3.00 discount when you order with any of the Im- 
perial amplifiers or Espey FM -AM chassis offered in this 3 
page ad. 

Model H -4H, Hollywood 4 speaker 
53995 high fidelity speaker system. 20 

watts, response 20 to 17,500 
Cps. Choice of Mahogany or Walnut finish 
enclosure. Features a 12" General Electric 
6.8 oz. Alnico V magnet, aluminum voice 

woofer, plus 6" mid -range and 2'5" 
tweeters. Built -in variable brilliance L -C 
crossover network. Model H -4H, Ship. wt. 
55 slbs. Price, $39.95. 

Model Z -4Z, Hollywood 4 speaker, 
$4995 high fidelity speaker system. 25 

watts, response from 18 to 
17,500 cps. Choice of Mahogany or Walnut 
finish enclosure. Features a 15 " 211/ oz. 
Alnico V Utah heavy duty woofe, r, plus 6" 
mid -range and 2 -5" tweeters. Built -in vari- 
able brilliance, L -C 

ef 
network. 

Model Z -42, Ship. wt. 57 slbs.Sale price, 
$49.95. 

NEW IMPERIAL SPEAKER SYSTEMS 
Imperial IV 

with 8" G.E. 
High Fidelity 

Speaker 

$1995 

3 -Way 
Imperial VI 

with 12" G.E. 
Speaker 

$2995 
New 1957 Model IMPERIAL IV, High fidelity speaker system with General Electric 8" 
speaker. Housed in a high quality leatherette covered plywood cabinet 10" x 10" x 
24" long. Fully enclosed; covered on all sides a cept back. Use as an auxiliary 
speaker with any high fidelity radio, amplifier or home system. The IM- 
PERIAL IV contains a General Electric Model 850 r 9770 Norrelco 8" extended range 
high fidelity 8" PM speaker wits 6.8 oz. Alnico V magnet and curvilinear cone with 
8 ohm voice coil 

a 
d a 5" tweeter. Response 50 to 15,000 cps. Ship. wt. 14 lbs. 

Model IV Imperial $19.95. 
1957 Model Imperial VI. 3 -way speaker system. Baffle is of heavy wood, leatherette 
covered. Similar in appearance to the Imperial IV pictured above, except 4" taller 
and 1" deeper. Equipped with 3 atched eakers. A 12" G.E. Model 1203 with 9 

rn 
oz. Alnico V gnet, plus 51/4" PM for middle range and 3" tweeter. Simple to conect to any high fidelity amplifier. (8 ohms impedance). Ship. wt. 25 lbs. Stock 
No. IMP -VI, Sale price. $29.95. Ideal for use with HF -21 and IMP -30 amplifiers de- 
scribed above. 

IMPERIAL 30 -WATT AMPLIFIER $29.95 
NEW 1957 MODEL 

Push -Pull 6L6 Output Tubes 
Response 15-20,000 CPS 

Bass and Treble Tone Controls 
Compensated Gain for G.E. Cart, 
Input for Xtal or Dynamic Mike 

With CU -14Y, 12" Coax Speaker .$39.95 
With PI5 -CR, 15" Coax Speaker..349.95 Model 

With Imperial IV Speaker System.$46.95 
IMP -30 

With Imperial VI $55.95 With HF -33GE $16.95 
New 1957 model 7 tube Imperial 30 watt High Fidelity audio amplifier. A $100.00 
list value for only $29.95. Features a heavy 4 lb., specially wound high fidelity 
output transformer with 15% inverse feed -back; push -pull 6L6 output tubes and 
frequency response from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. You can 
center your entire custom music system around this low cost 30 watt amplifier, 
This Imperial 30, 30 watt amplifier may be used with any radio tuner or record 
player. It will drive any speaker system that you may have. Use from one to ten 
8" speakers or any 12" or 15" coaxial speaker or any 3 -way speaker system. Tone 
compensated input for either a crystal phono .pickup or General Electric variable 
reluctance pickup. Also, has input for crystal or high impedance dynamic microphone. 

are controls a ke gain, phono gain, treble tone and bass boost tone control. This 
arnplifier weighs 21 lbs. net. Full size transformer components w ld cost you p to 
515.00 if purchased separately. Gold for chassis is 121/4" x 7%4" 71/4" high. 
Complete with tubes: 6AT6, 12AU7, 6C4, 12AU7, 2- 6L6GA, plus 5U4G rectifier. 
Stock No. IMP -30, 30 watt Imperial High- Fidelity amplifier complete with tubes and 
diagram. Ship. wt, 19 lbs., Sale price only $29.95. 

NEW IMPERIAL 24 WATT AMPLIFIER $39.95 
PUSH -PULL EL -34 ENGLISH 

MADE MULLARD OUTPUT TUBES 
WILLIAMSON TYPE CIRCUIT 

-RESPONSE 15- 20,000 CPS 
With CU -I4Y, 12" Coax Speaker..$49.95P. 
With 1315-CR, 15" Coax Speaker..$59.95 
With Imperial IV Speaker System.$56.95' 
With SP12125CR..365.95. With HF- 33GE..386.95. Model IMP -34X 
New, 1957 model Imperial 34X, 24 watt high fidelity amplifier for the dig nthu- 
siast who wants McGee's finest amplifier. This amplifier features push -pull Telefunken 
or EL -34 English made Mullard output tubes in a Williamson circuit. Heavy duty 6 lb. 
specially wound Williamson type ultra -linear output transformer in potted case has a 
response from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. Amplifier has input 
for crystal pickup and built -in pre -amplifier for the popular General Electric and Gold- 
ing variable reluctance cartridges; as well as input for crystal or high impedance 

dynamic microphones. 4 controls are microphone gain, phono gain and separate variable 
treble and bass boost tone control with off -on sw tch. Chassis size: 121/4" x 7./4" x 
71/4" high. Complete with 7 tubes and diagram. Model IMP -34X, 24 watt high fidelity 
amplifier. ideal for u e with any of our high fidelity coaxial or multiple speaker sys- 
tems. Ship. wt. 26 lbs. Sale price, $39.95. 

McGEE OFFERS A COMPLETE 

HI -FI SPEAKER SYSTEM 
AT A PRICE YOU MIGHT PAY 

FOR THE ENCLOSURE ALONE! 
Mahogany speaker enclosure used with the 3 Imperial systems 
described below. Size, 39" high. 24" wide and 231/" deep. 
Over 10 cu. ft. of volume in this fully enclosed speaker 
cabinet. Beautiful mahogany finish with atching grill cloth 
covering entire front. Speakers are mounted on heavy ply- 
wood baffle. Enclosure is lined with a ustical material. 
Speakers and crossover network are wired up, ready to connect 
to 8 ohm.output. 

IMPERIAL 80 IMPERIAL 90 IMPERIAL 100 

25 watts response, 18 to 
20,000 cps. A complete 
speaker system in the 
above described enclosure, 
ready to connect to your 
Hi -Fi amplifier. Built -in 
L -C, 3-way crossover net- 
work. Speakers included 
are 15 ", 211/ oz. Utah 
woofer, 8" 6.8 oz. mid - 
ange and horn type Pio- 

neer PT-3 tweeter. 8 
ohms impedance. Stock 
No. Imperial 80, speaker 
system. Ship. wt. 80 
lbs., Sale $69.95 
price 

Imperial 90. 30 watt 
speaker system with 5 
speakers. Response. 18 to 
20,000 cps. A complete 
speaker system in the 
above enclosure, ready to 
connect to the 8 ohm out- 
put of your high fidelity 
amplifier. Includes the 21 

Utah 15" woofer, two 
of the 8 ", 6.8 oz. mid - 

speakers and two of 
the PT -3 Pioneer horn type 
tweeters. Built -in L -C 
type, 3 way crossover net - 

k. Imperial 90, speaker 
system. Ship. wt. 90 
lbs., Sale $89.95 price 

5 Station Intercom Master 
Sale Price $19.95 

Sub Stations $3.95 Each 

3 for $10.00 
New, 1958 model office and business intercom master for use with up to 5 sub sta- 
tions. Selective type, to call from 1 to 5 subs privately or together. Talk- listen switch 
gives master control of conversation. Made for 110 volt AC -DC operation. Complete 
with 3 tubes including rectifier. Housed in an attractive modern design proxilin cov- 
ered wood cabinet, 5%" high, 11" long and 8" front to back. Stock No. MMS -5, 
5 station intercom master, Sale price. $19.95. 
Small square matching sub- station with call -in" switch. Stock No. NN -5, $3.95 
each, 3 for 510.00. 3 wire intercom cable for use with above system, $1.95 per 100 
ft., 500 ft. for $8.95. 

35 watts, response 18 to 
20,000 cps. A complete 
speaker system in the 

ready 
vy toosconnectenclosure, 

to your 
Hi-Fi amplifier. Features 
the $85.00 net. Electro- 
Voice 15" woofer Model 
15W which has a 5 lb. 
Alnico V magnet, plus an 
8 ". 6.8 oz Alnico V mid- 
range speaker and a horn 
type tweeter. Built -in L -C 

network. The 
speakers. in this system 
would cost over $109.95 
if purchased separately. 
We offer you this complete 
only $119.95. Stock No. 
vstem with enclosure for 

Imperial 100. Ship. wt. 
100 lbs., Sale $119.95 
price D 

GENERAL PURPOSE AUTO -RADIO 
$49.95 list value auto radio. Nash 

, SALE Model NH3C for '53 Nash Rambler, 
made by Motorola. Works o n 6 

x 
volt storage battery. Custom built, 

5i 

e 

b 
$ 19 

superhet er0e receiver. Broad- 
cast 540 to 1600 om- 

I.F. amplifier. 
60E6 converter. 6AS5 audio output 
aimps with tubes; 6AV6 AVC 

and 6X4 rectifier. Has built -in 
406" P51 speaker. With some in- 

genuity this set c n be adapted to fit many other auto installations which have 6 volt 
system. Overall size; 101/2' long, 51/4" high, 41/z" deep eal " 

with knobs.) 
volt to 

Knobs d n 81/2" centers. Ship. wt. 10 lbs. Stock No. NH3C, pose vo u radio. 
price, $17.95 each, 2 for $34.00. 

PRICE 

cGEE RADIO COMPANY 
PRICES F.O.B. KANSAS CITY TELEPHONE VICTOR 2 -5092 

SEND FULL 
1903 McGEE ST. KANSAS CITY, MISSOURI R[MITTANCE WITH ORD[R. 

RAL. S[NT C.O.O. ST., 
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NEW AUTOMATION PUNCHED 
CARD TV TUBE TESTER 

P 
IN 

OVED! 
ZILLION TUBE TESTS! 

Smallest, lightest 
tube tester ever made! 

j, in 

Speed -test complete set of 
tubes in minutes with the 

new DynaMatic Tube Tester 
So simple to use -a customer can 
operate it! 
LIGHTEST and SMALLEST Gm tester 
available. Take it on ALL house calls. 
Perforated plastic cards set up socket 
pin connections and test voltages. 
Permits full -complement tube testing. 
DynaMatic is a dynamic mutual 
conductance tester -NOT an emission 
checker. 
Accurately measures mutual 
conductance in micromhos on 
2 ranges. 0.6000, 0- 18000. 
Also checks battery tubes 

Model 

1 
M456 

Dealer Net 

14995 

IMMEDIATE 
DELIVERY! 

136 -10 31st Road, Flushing 54, N. Y. 

ENGINEERING 
Prepare for 
unlimited op. 
portunities of 
the Electron. 
ic Age! Earn 
your B.S. DEGREE IN 27 MONTHS in Aeronautical. Chem. 

ical. Civil. Electrical or Mechanical Engineering: in 38 
MONTHS in Mathematics. Chemistry. Physics. Intensive. 
specialized courses. Comprehensive training in electronics, television. advanced radio theory and design. math. nuclear 
physics and electronic engineering. Engineering Science 
preparatory courses. Low ate. Graduates in demand. Spa- 
cious campus; 20 Indus.. dorms. gym. playing field. Earn part of your expenses in Fort Wayne while studying. G.I. approved. Enter Sept.. Dec.. Storch. June. Catalog. 

INDIANA TECHNICAL COLLEGE 
997 E. Washington Blvd., Fort Wayne 2, Indiana 

Please send me free information on B.S. ENGINEERING DEGREE IN 27 MONTHS as checked. 
Electronics Chemical A ieal Civil Mechanical Electrical 

E .S. DEGREE IN 36 MO. IN Math. Chem. Physics 
Name 

B.S. DEGREE 
IN 27 MONTHS 

Address 

148 

PICTURE TUBE MANUFACTUR- 
ING CO. FOR SALE 

Valued at $17,500, will sacrifice for $5.980.00. 
All New Equipment in excellent condition. Has 
capacity to earn $35,000.00 a year profit. This 
capacity can be increased by adding more exhaust 
ovens. For further information, write to this 
address: 

Advertiser % Box 558, Radio & TV News 
366 Madison Ave., New York 17, N. Y. 

Be a "key" man. Learn how to send and 
receive messages In International Morse 
code. Communicate with operators around 
the globe. Learn at home quickly through 
famous Candler System. Used by best 
operators. Qualify for Amateur or Com- 
mercial License. Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 2-11t, Boo 926. 1, Colo., Y.S.A. 

Computer Employment 
(Continued from page 41) 

tronics, but a person lacking in analyt- 
ic abilities will never be a good service 
engineer. The employment manager of 
one company says, "One applicant in 
five passes our electronics test, but 
only one in twenty passes both quiz- 
zes!" 

Training 
If you are a successful applicant for 

a maintenance engineering job, your 
new employer will put you through an 
extensive educational program that 
may last from 4 to 9 months. Instruc- 
tors are excellent and the latest teach- 
ing aids are used. This education would 
cost an individual thousands of dollars 
if he had to pay for it himself. Com- 
panies estimate that a trained man, 
ready to accept responsibilities in the 
field, has cost them $5000 to $12,000 
upon completion of the education pro- 
gram. In addition to this training, most 
companies pay per diem living ex- 
penses as well as salary during the 
training period. 

The first thing the trainee must 
learn is the over -all organization of the 
electronic computer and how it oper- 
ates. The "how" involves the "com- 
mands," or the programming instruc- 
tions, which control the machine op- 
erations. Put in another way, the 
trainee must learn to speak the com- 
puter's language. 

Once programming of the machine is 
mastered, the next step is to under- 
stand the circuitry which translates a 
program instruction into a series of 
coded, timed pulses which generate the 
required action within the machine. 
Since computers are essentially pulse - 
controlled devices, the kinds of circuits 
which are studied include pulse gen- 
erators, wave- shaping circuits, trig- 
gers, flip -flops, and electronic gates. 

The most difficult part of the educa- 
tional program is learning the logics of 
the machine. Instead of a circuit dia- 
gram showing tubes, resistors, trans- 
formers, and the like, the computer 
engineer works with logical diagrams 
which show the functional parts of the 
machine as symbols representing gates, 
inverters, flip -flops, and others. 

A subject which is new to most 
trainees is Boolean algebra, which is a 
mathematics of logic. This technique 
permits expressing the logical, func- 
tional operations of the computer in 
terms of equations. Once learned, the 
Boolean technique is a superior meth- 
od of analyzing machine troubles. Not 
all companies, however, use Boolean 
algebra for service engineering. 

On the Job 
Once training is completed, engi- 

neers are assigned responsibility for 
maintaining equipment in the field. 
Typically, several engineers report to 
a working supervisor. When new sys- 
tems are delivered to customers, there 
is the big job of connecting all of the 
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Life of a Field Engineer, number 1 of a series 

THE LIFE 
OF A 

FIELD ENGINEER 

George Tally is one of the Hughes Field 
Engineers assigned to an Air Force base in 
California. He is highly respected, for, 
to the personnel of this base, he represents 
all the technical knowledge of the Hughes 
Aircraft Company. 
Hughes Field Engineers are responsible for 
all phases of support for the maximum 
field performance of Hughes electronic ar- 
mament controls systems and guided missiles. 

RESEARCH 

September, 1957 

The background and experience they gain 
by such activities provide an over -all systems 
knowledge which is unsurpassed. Their 
training assures them an unlimited future in 
the field of electronics. 

IF YOU ARE AN ENGINEER OR 
PHYSICIST interested in this stimulating 
and rewarding type of work, send a brief out- 
line of your experience to the address below. 

The West's leader in advanced electronics 

r 

HUGHES 

& DEVELOPMENT LABORATORIES Scientific Staff Relations, Hughes Aircraft Co., Culver City, California 

149 

www.americanradiohistory.com

www.americanradiohistory.com


1IIIw THE 'BEST - 
BUILD ALLIED'S OWN 

knight- 
Kiis 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit INSTRUMENT VALUE 

PRINTED CIRCUIT VTVM KIT 

Model 
Y -125 

$2495 

Tops for stability, accuracy and value. 
Greatly simplified wiring -entire chassis is 
a printed circuit board. Uses low- leakage 
switches; 1% film -type precision resistors. 
Balanced- bridge, push -pull circuit permits 
switching to any range without adjusting 
zero set. SPECIFICATIONS: Easy -to -read 43" 
meter with sensitive 200 microamp move- 
ment. Zero- center scale and direct -reading 
db scale. Polarity reversing switch. Re- 
sponse, 30 cycles to 3 mc. Input resistance, 
11 megs. Ranges: AC peak -to -peak volts, 
0- 4- 14 -40- 140 -400 -1400 -4000; AC rms v. and 
DC v., 0- 1.5- 5- 15 -50- 150 -500 -1500; ohms, 
0- 1000- 10K -100K; 1 -10- 100 -1000 megs; db 
scale, -10 to +5. Complete, including bat- 
tery and test leads. Size, 7% x.53 x 4%16 ". 
Shpg. wt., 7 lbs. 
Model Y -125. Net, F.O.B. Chicago.... $2495 

OTHER knight -kit INSTRUMENT VALUES 

20,000 OHMS/VOLT 
VOM KIT 

Y -140 42950 

1000 OHMS/VOLT 
VOM KIT 

Y -128 41695 

subassemblies, checking out all opera- 
tions, and, finally, turning over the 
machine to the customer. The more 
usual job is the day -to -day operations 
necessary to guarantee an efficiently 
running machine. About 1 hour during 
or before a shift will be spent on pre- 
ventive maintenance, which involves 
making marginal checks by varying 
voltages and other circuit parameters 
and by running "diagnostic" routines, 
which are programs that logically 
check all of the different machine 
functions and print out results that ex- 
pose the malfunction of any part of 
the machine. The rest of the working 
day is devoted to aligning, adjusting, 
and performing other maintenance 
functions on peripheral equipment 
which can be released from the main 
computer operation, overhauling plug - 
in components which have failed and 
been removed, doing advanced corn - 
puter study, developing new analytic 
techniques, and maintaining opera- 
tional reports. 

Of course, the service engineer real- 
ly goes to work when the machine 
breaks down unexpectedly. Something 
within the computer fails- checking 
circuits or the machine program auto- 
matically find the error, recovery pro- 
cedures fail to correct the difficulty, 
and the machine stops, with a glowing 
red light on the console which shouts 
trouble! Operating personnel stand 
about with folded hands, scheduled 
work is delayed, and money is going 
down the drain at a rate of hundreds 
of dollars per hour. This is the time 
when the service engineer really earns 
his money. His ability to find the trou- 
ble and put the machine back in busi- 
ness determines the over -all efficiency 
of an installation and the satisfaction 
of the customer with the equipment. 

The better the preventive mainte- 
nance, the fewer unexpected break- 
downs will occur. 

Obviously, the service engineer plays 
a very important part in computer op- 
erations. We asked many supervisors 
the question, "How long does a man 
have to work in the field to become a 
truly competent, well -rounded service 
engineer ?" There was general agree- 
ment on the answer : "Two or three 
years, in most cases." 

Remuneration 

Finally -what about pay? Field en- 
gineering jobs are salaried positions. 
While there are variances among com- 
panies, trainees are usually hired at 
$325 to $450 per month. Some employ- 
ers are more liberal than others in 
recognizing previous experience in es- 
tablishing a flexible starting salary. 
After training, $400 to $500 is a typical 
bracket of salaries paid. For field -ex- 
perienced, well -qualified service engi- 
neers the range is $500 to $750. Super- 
visory and administrative salaries go 
to $1000 per month. Fringe benefits in- 
clude overtime pay, insurance plans, 
retirement funds, paid vacations, and 
military -leave arrangements. 

Advancement within the company is 
stressed by all employers, and the door 
is open to management, sales, design 
engineering, and manufacturing posi- 
tions to those who prove their abilities 
and have interest in these areas. 

In this day of engineering shortages, 
there are employment opportunities 
that pay more for starting jobs. How- 
ever, if you are looking to the future, 
today's needs in the computer industry 
present a rare chance to improve your 
electronic knowledge and get in on the 
ground floor of a skyrocketing new 
industry. 

What is claimed to be the world's largest magnetic tape plant has been put into 
24- hour -a -day production by the Minnesota Mining and Manufacturing Co. in 
St. Paul, Minn. Built and maintained almost like a hospital in order to achieve 
near -sterile conditions required for producing magnetic tape for such critical appli- 
cations as video tape recording, electronic computers and instrumentation record- 
ing, the plant incorporates many unusual production line features. Shown in the 
photo is the isolated packaging area where 101/2" reels of "Scotch" brand tape are 
packaged and demagnetized by a continuous belt. Under the table is an electro- 
magnet for bulk- erasing to provide tape signal free for most critical applications. 

TUBE CHECKER KIT 

Y -143 42975 

RF SIGNAL 
GENERATOR KIT 

Y -145 41975 

See our Supplement No. 165 for 18 other 
knight -kit instrument values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

Dept. 01 -17, 100 N. Western Ave., Chicago 80, III. 
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C MIN I SO( \T 
The world's first complete listing of all HI -FI 
equipment on the market ! 

And ... expert professional advice on how to 
select the unit for your needs. 

This one -of -a -kind directory presents for the 
first time a thorough report on every piece of 
high fidelity equipment being produced today ! It 
covers every aspect of HI -FI equipment : speci- 
fication, manufacturers, performance capacities, 
prices. Each product is clearly illustrated, and is 

DIRECTORY 
described completely. 

Here is the information you need to choose and 
buy the components that offer you the perfection 
in sound you demand, and the true enjoyment of 
high fidelity ! 

PARTIAL CONTENTS 

Record Changers 
Turntables 
Tone Arms 
Cartridges 
Styli 
Phono Accessories 
Disc Recorders 

Tuners 
Antennas 
Tape Recorders 

BUYERS' 
Microphones 
Tapes, blank and prerecorded 
Preamplifiers and Mixers 
Preamp- Amplifiers 
Power Amplifiers 
Loudspeakers 

Crossover Networks 
Speaker Systems 
Enclosures 

GUIDE 
Equipment Cabinets 
Output Transformers 
Controls 
Basic Record Libraries 
Books 
Record Clubs 

Compiled by the editors of Popular Electronics 
and Radio & TV News 

WATCH FOR THIS GREAT NEW DIRECTORY 
AT YOUR FAVORITE NEWSSTAND . . . 

Only $1.00 
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etp1e ATIANf IN COMPLETELY WIRED A T E JL1IJti 1 rç TEST EQUIPMENT L U at LESS than the PRICE of KITS! 
LAFAYETTE SIGNAL GENERATOR 

NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 

INSTRUMENT OF SUCH ACCURACY AND QUALITY 
BEEN OFFERED AT SUCH A PRICE! 

FREQUENCY 120 KC TO '260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 
a quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of 120KC - 320KC, 
320KC- 1000KC, 1MC- 3.2\íC -11MC, 1151C -38í7C and 
37MC- 13051C all on fundamentals with calibrated harmonics 
from 1203IC to 260 51C. Selector switch gives instant choice 
of ranges. Switch gives choice of internal modulation of 400 
CPS or use of any external source at other frequencies. For 
audio testing the 400 cycle signal can be used separately. 

Outputs are 'unmodulated RF, modulated 12F and 400 CPS audio.- RF output is in excess of 100,000 
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 
by special circuit design. Has a fine adjustment RF control. AF output is 2 -3 volts, AF input is 4 

volts across 1 megohm. Large clear 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXT -MOD input and INT -AF for audio tests eliminate need 
for speciai AF output connectors. Machine engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures 61/4," x 10" x 41/2". Cornea complete with pair of leads. AC line cord 
and plug. Operates on 105 -125V 50 -60 cycle AC. Shpg. wt., 8 lbs. 

22 50 LAFAYETTE L5G -10 SIGNAL GENERATOR 

'''`"`'C.k`-53' 22.50 

LAFAYETTE CAPACITANCE -RESISTANCE TESTER 

WITH "IN -SET QUICK CHECK" 

COMPLETELY WIRED AND TESTED 

34.50 

TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 
4 DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MFD 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 

Here is a "must" for servicemen and lab technicians. A 
completely self -contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 
-.005 MFD, .001 -.5 \IFD, .1-50 MFD and 20 -1000 MFD. 
Resistance ranges are 100 -50,000 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 

- cuit -no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 

you choice of 25, 150, 250, 350 o: 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50 %. Operation is simple and accurate, using 
a magic -eye tube as the null detector. Attractively finished steel case with etched panel and rounded 
corners, measures 141/2 "L x 81/4"H a 5"D. Shpg wt. 19 lbs. 
MODEL LC -4 NET 34.50 

NEW POCKET AC -DC VOM MULTITESTER 
2,000 ohm per volt Sensitivity on both DC and AC 

160 ua 3" METER 
1 % PRECISION 

RESISTORS 
SILVER CONTACT 
SELECTOR SWITCH 

FULL SCALE RANGES 
DC Volts: 0 -10; 0 -50; 0- 500; 0 -1000 Volts - AC volts: 0 -10; 0 -50; 0 -500; 
0 -1000 Volts -DC Current: 500 un and 500 ma Resistance: 0 -10K; O -1 Meg - Decibels:- 20 to + 22; +20 to 36 db (O db 
0.775 V) -Capacity: 250 mmfd to .2 mfd -.005 mfd to 7 mfd -Output Ranges: 
0 -10; 0 -50; 0 -500; 0 -1000 volts 9.95 Best Buy in America! A very accurate and sensitive VOM. This Multitester is a complete instrument (not a kit) with high quality and sensitive 160 microamp meter; 2000 ohm 

precision o l 1 
Single on resi tors, 3 " meter. Featu es extreme ttersatility, accuracy and ruggedness. In attractive plastic front panel, with metal bottom for ruggedness and shielding. First capa- city range requires 50 volt AC source. Second capacity range requires 10 volt AC source. Size 41/4 "x31/2"x15/8" Complete with test leads and batteries. Shipping weight 4 lbs. 

RW -27A .. .... Complete 8.95 

LAFAYETTE CAPACITOR- RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, 21.50 INTERMITTENT T 

OPEN SHORTS OR 

DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO 5 MEGOHMS 

A stable and accurate bridge type circuit measures capacitance in 
4 ranges of .00001 -.005 MFD, .001 to .5 MFD, .1 to 50 MFD and 
20 to 1000 MFD. Two resistance ranges of 100- 50,000 and 10,- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150, 250, 350 or 450 volts available by selector switch. 
Power factor control from 0 to 50%. Checks for leakage. open, 
short, or intermittent operation. All readings taken directly off 
scales after setting magic eye to maximum. Completely self -con- 
tained power supply. Attractively finished steel case with rounded 
corners and etched panel. Operates from 110V AC. Size 93á "L x 
71 /8 "H x 55/4 "D. Shpg. wt. 10 lbs. 

MODEL LC -15 ............... NET 21.50 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 

19.95 

LOOK AT THESE 
FULL SCALE RANGES! 

D.C. Volts: O -6; 0 -30; 0- 
120; 0 -600; 0- 1200;.0- 
6000 Volts - A.C. VOLTS: 
0 -6; 0 -30; 0 -120; 0 -600; 
0 -1200 Volts - RESIS- 
TANCE: O -10K; 0 -100K; 
O -1 Meg; 0 -10 Megohms- 
D.C. CURRENT: 0 -60 Micro - 
amp; 0 -6; 0 -60; 0 -600 
Milliomps - DECIBEL: -20 
to + 77 db (O db-0.774V) - CAPACITY: .0001 -.01; 
.005 -.15 mfd - INDUC- 
TANCE : 20 -2000 .hie a V 
-OUTPUT RANGES, O -6; 
0 -30; 0 -120; 0 -600; 0- 
1200 Volts 

The new Lafayette high sensi- 
tivity Multitester is a complete 
instrument (not a kit). In ad- 
dition to its unusual sensitivity 
of 20,000 OHMS PER VOLT 
ON D.C. AND 10,000 OHMS 
PER VOLT ON A.C., and the 
extraordinary number and scope 
of its ranges, it is packed with 
features that would make it 

cost at least twice as much if made in this country. Uses 
1 6 precision resistors, silver contacts on selector switch, 
35 ua 3" meter. Dependable, rugged and accurate. Even the 
test leads are heavy duty with high voltage insulation. Volt- 
age source required for low capacity range is 120V A.C., for 
high range capacity and inductance scale is 6V A.C. Attrac- 
tive plastic front with metal bottom. Size 61/4"x41/4"x21/2". 
Complete with batteries and leads. Shipping weight 45/e lbs. 
RW- 30A ................... .... ....... .. Singly, Each 19.95 

In lots of 3. Each 19.25. 

Lafayette Import Speciall TRANSCRIPTION TYPÉ MANUAL PLAYER 

MAGNETIC BRAKE FOR FINE ADJUSTMENT OF EACH SPEED Complete Turntable and Tone Arm 

4 -POLE, HEAVY DUTY TRANSCRIPTION -TYPE MOTOR Assembly at the lowest price Ever 

STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM for Such High Quality 
Here is a new manual player for the audiophile who wants noiseless, "wow- free" and rumble -free 
reproduction of recorded music at nominal cost. All the important features of professional tran- 
scription players have been incorporated in this precision turntable. The lightweight pickup arm is 
an integral part of the mounting plate and requires no installation. Player is equipped with a heavy 
duty, 4 -pole, 3 -speed motor for 78, 45 and 331 RPM records. An exclusive magnetic brake con- 
trolled by knob on the base plate, permits instantaneous fine adjustment of each speed. Stroboscope . 

disc included with unit, checks speeds. Extremely smooth and quiet operation. No hum even with 
the most sensitive cartridges. Speed selector safety switch protects mechanism by making it necessary 
to pass through an OFF position when switching from one speed to another. 

10" diameter, heavy turntable is supplied with a rubber traction 
.mat for positive grip of record. Stylus pressure adjustment can be made easily and quickly with the 
conveniently located adjusting screw on the underside of the tone arm. Mounting plate is also 
equipped with pickup rest and ON -OFF switch. Dimensions of mounting plate: 12- 15/16" left to 
right, and 10%" front to rear. Requires 2%" clearance below motor board and 3" above. Supplied 
with AC line cord, two plug -in heads, output cable for connection to amplifier and 45 RPM adapter. 
For 105 -120 volts, 60 cycle AC. Shpg. sot., 12 lbs. Less cartridge. (NOTE: For protection in 

shipping, tone arm is separate. Just fasten to mounting plate.) 
PK -I60 Manual Player Net 25.95 
PK -164. Same as above except equipped with genuine GE triple -play magnetic cartridge 

and dual diamond -sapphire styli Net 36.50 
Wood base, cut out for PK -160 Manual Player. Top quality veneer attractively finished in 

mahogany or blonde (Specify). C 
PK -I62. Shpg. wt., 5 lbs. Net 3.95 25.95 
Unfinished mounting board only, cut out for PK -160 player. Strong, durable %" gumwood, 

ready for stain or paint. Less Base 
PK -163. Shpg. wt . 1 lb. Net .95 

with TWO 
PLUG -IN HEADS 

LAFAYE TE RADIO DEPT. RI-1 BOStbN, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 

111 1 ' ' 
: Libe t Ave Write for FREE Bargain Packed Catalog! BRONX, N. Y., 542 E. Fordham Rd. rega 
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NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 

THE BEST BUYS IN THE BUSINESS 
The newest and largest assortment of Electronic, Radio 
and TV parts, Hi -Fi and Public Address Components and 
systems, Test Equipment, tubes, Transistor Kits and minia- 
turized components for transistor circuitry, Ham Equip- 
ment, Builders Kits, Tools, Books, Microscopes, Binoculars, 
Telescopes, Cameras, and Drafting Equipment. -ALL AT 
LOWEST PRICES -Catering to the economy minded 
dealer, serviceman, engineer, technician, experimenter and 
hobbyist. CRAMMED FULL OF MONEY SAVING BUYS. 
SEND FOR YOUR FREE COPY TODAY. 

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPED TONE ARM 
THE FINEST TRANSCRIPTION TURNTABLE AND TONE. ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 

PK300 TURNTABLE, 
PK -90 TONE ARM 
AND G.E. CART- 

, RIDGE WITH GEN- 
UINE DIAMOND 

t, AND SAPPHIRE 
' STYLI. 

72.50 

.'ILLUMINATED BUILT -IN 
,STROBOSCOPE & VIEWER 

IOD 

COMBINATION 
DEAL 

LATEST IMPROVED MODEL PK -300 TRANSCRIPTION TURNTABLE 
New 3 -speed instrument with built -in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12" cast aluminum rim- driven turntable. Variable speed control permits adjustment of each speed within 7 h using efficient frictionless magnetic brake. Heavy -duty constant 
speed 4 -pole Induction motor freely suspended and isolated by shock- mountings to eliminate vibration 
transferral. R -C filter network suppresses "pop" in speaker. Truly a delight for the connoisseur. Size: 
131/2" x 14" and requires 25/4" clearance above and' 33/4" below molorboard- For 110 -13OV and 60/50 
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. wt.,..20 lbs 
PK -100 ...Net 49.50 

PK -90 VISCOUS- DAMPED TONE ARM 
This transcription arm assures dependable and stable operation, utilizing the "floating action" principle of "viscous- damping." The arm is supported at a single point by a pivot and jewel bearing having negligible friction. Damping is accomplished by a silicone' fluid occupying the gap between ball and socket. This damping control permits high compliance and negligible tracking error, and prevents damage to either record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove - jumping are likewise minimized, The tone arm accepts all records up to 12" and accommodates virtually all hi -fi cartridges by means of precisely engineered adapters which simplify installation and provide proper stylus pressure. 
This tone arm is a quality companion to the PK -3100 with matching finish. Shpg. wt., 2t 1/2 z lbs. 

Net 1595 

LAFAYETTE'S FM -AM TUNER KIT 
SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 
MEETS FCC REQUIREMENTS FOR 
RADIATION 
GROUNDED GRID TRIODE AM- 
PLIFIER 
ARMSTRONG FM CIRCUIT WITH 
FOSTER -SEELEY DISCRIMINATOR 
AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

The excellence of its design and the quality of \ 
its components combine to provide this compact 
high -fidelity FM -AM tuner with superb char- 
acteristics normally found in units costing.sev- 
eral times as murh, and with performance un- 
believable at this low price. Features Armstrong FM circuit with limiter and Foster - Seeley discriminator. Simplified tuning with slide -rule dial and flywheel counterweighted mechan- 
ism. AFC defeat circuit combined with tuning control. Attractive etched copper- plated 
and lacquered finish. 

N 

LAFAYETTE MASTER AUDIO 
CONTROL CENTER 

WITH BINAURAL 
CHANNEL 

AND DUAL 
VOLUME 

CONTROL 

SPECIFICATIONS 
FREQUENCY RANGE: FM, 88 -108 MC; AM, 530 -1650 KC. ANTENNA INPUT: FM, 
300 ohms; AM, Ferrite ioopstick and high impedance external antenna. CONTROLS: 
2 -a function control for AM, FM, PHONO. TV and a tuning /AFC defeat control. DIS- TORTION: Less than 1% rated output: FREQUENCY RESPONSE: FM, µ- .5 db 20 to 
20,000 cps; AM, 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 µv for 30 db quieting; AM, Loop sensitivity 80 av /meter. SELECTIVITY: FM, 200 KC bandwidth, 6 db down - 
37.5 KC FM discriminator peak to peak separation; AM, 8 KC bandwith, 6 db down. IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db below 100% modulation. TUBE COMPLEMENT: 2- 12AT7, 1 -6BA6, 1 -6BE6, 2 -6AÚ6, 1 -6ÁL5 plus 1 -6X4 rectifier. SIZE: 5%" high x 9%" wide x 9%" deep (excluding knobs). CONSUMPTION: 30 watts. For 110 -120V 60 cycles AC. Less metal case. Shpg. wt., 9 lbs. 
KT- 100 kit, less cage Net 34.95 
ML- 100 -Metal cage for above, shpg. wt., 3 lbs , Net 5.00 

IMPORTED 
12" HI -FI COAX. SPEAKER 
FREQUENCY RANGE 30 -15000 CPS 
HANDLES 20 WATTS OF POWER 
COM PLETE WITH LEVEL CONTROL 

POWERFUL TSK -5 MAGNETS 
SPECIAL SHEEPSKIN -EDGED CONE 

A Lafayette exclusive import and ex- 
ceptional value. Consists of a 12" woof- 
er, coaxially mounted 21/2" tweeter and 
a built -in crossover network. The spe- 
cially processed fibre cone has a sheep- skin edge to suppress unwanted nodal 
vibrations and insure beautiful tone quality. Highly efficient TSK -5. magnets. 
Level control provides variation to 6 db 
cut. Maximum input 20 watts. Impe- 
dance 8 ohms. Rugged all -metal frame. 
If made in this country, would cost at least $49.50. Shpg. wt., 11 lbs. 
SK -58 Net 29.50 

LAFAYETTE HI -FI LP TEST. RECORD 
Ideal -for audiophile who Is building a bass reflex speaker 
enclosure, or wants to check the components already in use. 
Two -aide, 12" LP record covers cartridge and stylus test, 
turntable rumble test, average and minimum recording levels, 
stylus and tone arm resonance check, equalization checks, 
sound 'effects, tuning bass reflex enclosures, and a group of 
delightful music box selections, Specially recorded with pain- staking care at 33% RPM, and master cut on a mechanism 
that produces the quietest grooves in the industry. Complete 
with instructions for use and colorful protective envelope. 
Shpg, wt., 1 lb. 

EEO PR -IO. Hi -Fi Test Record Net 

September, 1957 

$39.50 
IN KIT FORM 

KT -30e 

$59.50 
WIRED &TESTED 

YEARS AHEAD OF EVERY LT -30 
OTHER PREAMPLIFIER CONTROL UNIT 

The Lafayette Master Audio Control Center is not only the finest high fidelity 
preamplifier, characterized by unmatched features, but it has been function- 
ally designed to keep pace with the conversion of your present hi -fi system 
to binaural (Stereophonic) sound. 

FEATURES 
Incorporates an extra channel and dual 
volume control for binaural reproduc- 
tion. 
DC on all tube filaments for minimum 
hum, and negative feedback in every 
stage, 
IM distortion and harmonic distortion 
so low, it is practically unmeasurable 
at normal operating level. IM is be- 
low 0.00% at 1V; HM approximately 
% of 1% even at 5V. 
Dual cathode follower output stages. 
High gain for low level pickups. 
Separate turnover and roll -off controls -24 positions of equalization. 
Printed circuit construction. 
Tasteful styling, brilliantly executed. 
Designed for ease of installation and 
operation. 

SPECIFICATIONS 
INPUTS: 7 inputs accommodate every 
type of phono, tuner and tape. CON- 
TROLS: 9 front and 2 rear panel con- 
trols make for utmost versatility. FRE- 
QUENCY RESPONSE: Uniformly flat 
frequency response over the entire audible 
spectrum. TAPE EQUALIZATION: Tape 
head playback equalization both NARTB 
and adjustable. SENSITIVITY -GAIN: 
54db on magnetic input (2mv input .pro- 
duces 1V output) ; 14db on radio tape and 
auxiliary inputs (0.2V produces 1V out- 
put). HUM & NOISE: 80db below 3V 
output at full gain on radio, tape and 
auxiliary inputs; better than 60db below 
effective program level at full gain with 
10mv input- TUBES: 3 premium type 
ECC83 tubes plus 2 selenium rectifiers. 
POWER SOURCE: 105 -121V 50 -60 
cycles AC. SIZE: 12 %" L x 3%" H x 
9r/a" D from front panel to rear jacks - 
knobs project 1 ". Shpg. wt., 10% lbs. 

FOR FURTHER DETAILS WRITE FOR BULLETIN ST -74. 

DEPT. RI -2 

165 -08 LIBERTY AVE. 
JAMAICA 33, N. Y. 

NAME - 
ADDRESS 

- 
SEND 

ADDRESS 

11 

FLEE 
CITY------ - - - - -- -- LAFAYETTE 
ZONE---- - - - - -- -- CATALOG 
STATE- ---- - - - - -_ - -_ 

CUT OUT AND MAIL TODAY! 
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DR/-F/LM 

NEW! Lifetime Lubricant 
PERMA- GLIDE .h,. 

in the popular Spray Can 

Used by leading industries - _ - 
* First time available to public * Makes oiling obsolete 

Everyone is a prospect 
* Not oily...not messy...not greasy * Priced right to sell: 

6 -oz. SPRAY CAN $ .98 

FULL 40% PROFIT! 

6 -oz. PERMA -GLIDE 

Suggested Retail Price 98c 

List Price $11.76 Doz. 

Your Cost $ 7.06 Doz. 

40% Profit 
FOR YOU $ 4.70 Doz. 

PERMA -GLIDE provides a complete 
assortment of store materials to 

help you sell. Order now frcm your 
distributor or write for more infor- 
mation to: 

UNEXCELLED ERMAMEMT 
LUBRICATION FOR 11O1E, 

GARDEN AND WoukhU OP 

TOOLS. MACHINERY, TOYS 

.st on META L, WOOD, PLASTE 

FLAMEMASTER CHEMICALS, INC. 
Division of Ideal Chemical Products, Inc., Culver City, California 

ONLY $1875 

,Q, 

Jt ;fl -1rCt 
PA VARIABLE 

TRANSFORMER 

The highly efficient new Adjust -A -Volt 
PA -3 is a modern, deluxe variable auto - 
transformer designed for servicemen, 
model shops, laboratories or other ap- 
plications where variable A.C. voltage is 
needed. Max. load rating 0.4 KVA. 
Max. output current 3.0 A. Delivery 
from stock of your jobber. 

STAN DARD 
ELECTRICAL PRODUCTS CO. 
2240 E. THIRD ST. DAYTON, OHIO 
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RAD -TEL 
NOW IN OUR NEW HOME 

Bigger -Better Able To Serve You! 

Auto Antenna Riot! 
Disappearing Top Cowl or 

Fender Antenna 
Universal mounting for easy Our Price 

and sturdy installation. $2.49 
Orig. list $8 No. 335 

Long Distance Side Cowl Antenna 
Opens to 100" length. 4 Our Price 

sections. $1.95 
Orig. list $7.65 No. 336 

Our Price 
66" Side Cowl Auto Antenna Si 175 Orig. list $6.00 . 

No. 337 
ALL ANTENNA ANTI- RATTLE CONSTRUCTION 
MOISTURE -PROOF. HEAVY CHROME PLATED 

MICRO -LOSS LEAD -IN 

FOCUS COIL EM -PM 
No. 80 

Heavy Alnico magnet. Uses less $129 
power. Found in GE, etc. TV sets. Lots o1 3, Unbeatable value. List price 87.50 "1.19 ea. 

Send for New 
Transformer List! 
RadNo C.O.D.s, please. 
Allow for postage. 

Tel Subject to prior 
sale. No handling 

Not ARII. TUBE CO harge with this ad. 

With Any 
Other Tube Send for PARTS 

Mail Order Co. and TUBE CATALOG 

55 Chambers St. Newark 5, N. J. 

Practical Color TV 
(Continued from page 63) 

fier, and then fed to the 3.58 -mc. color - 
reference subcarrier oscillator. Here it 
performs its important function of syn- 
chronizing that oscillator. 

The chrominance signal, after leav- 
ing the bandpass amplifier, is passed 
on to the two color -signal demodula- 
tors. In this receiver, they are the B -Y 
and G -Y demodulators. Y stands for 
the black- and -white (or luminance or 
brightness) component. B, G, and R 
stand for the three primary colors, 
blue, green, and red, used in color 
television, from which all other colors 
and color combinations are made. B -Y, 
then, would stand for all blue signal 
information minus the information 
concerning its brightness, or the a- 
mount of black or white with which it 
is mixed. (The latter, of course, is in- 
serted separately by the monochrome 
that is supplied and which is then 
"painted over" with the appropriate 
colors.) Similarly, G -Y and R -Y stand 
for the green -only and red -only infor- 
mation. 

After the B -Y and G -Y (or blue and 
green) information has been removed 
from the total chrominance informa- 
tion found in the transmitted signal, 
it is possible to develop the R -Y signal 
from what remains without resort to a 
separate demodulator. These three 
color-difference signals, as they are 
called, are subsequently applied to the 
three guns in the picture tube. 

Much detailed information concern- 
ing the exact nature of the color sig- 
nals has been left out deliberately. It 
is hoped that enough information has 
been covered, however, to give a broad 
understanding of what these signals 
are and to assist in understanding 
receiver function with respect to them. 

(To be continued) 

UNSTABLE 6BX7 -GT 
By BOB ELDRIDGE 

IN SOME quarters of the service indus. 
try, the 6BX7 -GT, frequently used as 

a combined vertical oscillator and verti 
cal- output tube, has been gaining a rep- 
utation for poor stability. Some speci- 
mens are completely reliable, but others, 
when installed as replacements, are sim- 
ply invitations to free call -backs. 

To be sure a new tube is acceptable, it 
should be checked out when it is put into 
the set. The method is simple: just in- 
sert the new 6BX7 -GT, turn on the set, 
and lock the picture in the normal man- 
ner with the hold control. Next, tap the 
tube lightly for a few seconds. If the 
tube is a good one, the picture will re- 
main in sync. If the tube's structure is 
faulty, the picture will begin to roll when 
the tube is tapped, and the roll will be- 
come faster with each successive tap. If 
the tapping is continued, the tube will 
break down altogether. 

The observant technician may note 
that such defective tubes occur in runs; 
that is, one manufacturer may have a 
bad run, with all of these tubes appear- 
ing in his brand over a given period 
showing a high rate of rejects. 

RADIO & TV NEWS 
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JUST RECEIVED! ASB -5 'SCOPE 
INDICATOR 

BRAND NEW, including 
all tubes, together with 
5BP1 'Scope Tube. 
Originally used in Navy 
Aircraft RADAR equip- 
ment. Easily converted 
for AC operation. 
VALUE $250.00! 
OUR 
PR CE W.. $ 1 5.95 

ASB -5 RECEIVER FOR 420 Mc BAND! 
As featured in "CQ" for October 1956. 

1495 
Easily converted, makes a marvelous 
receiver for 420 Mc band, with RF 
amplifier! Supplied complete with all tubes. 
OUR LOW PRICE Tuning Knob for ASB -5 Receiver $1.29 
MN26Y BENDIX DIRECTION FINDER 

150 -325 Kc; 325 -695 Kc; 3.4 -7 Mc. Complete 
with tubes, motor. $213.95 BRAND NEW ..................... 
Used, like new. incl. tubes and dynamotor. .$18.95 .' .f - - - - -.f - - - - - -- i 

BENDIX DIRECTION FINDER 
12 -tube remote control Navigation Direction Finder and communications receiver. 150 to 1500 Kc in 3 bands, 28 V. DC input. Ideal 
for commercial navigation on boats and planes. 11 

Complete installation comprises: 
MN -26 -C Receiver used with $16.50 12 tubes. 
MN -26 -C With 12 Tubes, BRAND NEW $24.95' 
MN -20 -E Rotatable Loop 4.25 
MN -52 Azimuth Control Box 2.95' 

All necessary accessories for above in stock. ............... 
ARB NAVY RCVR -XMTR 

The Receiver Four band, 195 to 9050 Kc. Low 
Freq. Ship, Broadcast, 40 to 80 meters. Includes tubes and dynamotor for 24 V operation. Easily 
converted for 110 V, 12 V or 6 V. Schematic 
included. BRAND NEW. Overall 81/4 x71/4 x15 1/4n. Wt. 30 Lbs. Complete with all tubes. 
The Transmitter, tunes 3000 to 9050 Kc and 2300 to 4200 Kc. Massive, fully encased unit, complete with'all tubes. Three completely in- tegrated tuning units included. All Brand New. 
The Xmitter Dynamotor has input of 27.5 V DC 
011 7.4 A; output: 425 V DC @ .320 A, with Filter Base. Brand New. 

Complete Assembly, 
OUR SPECIAL PRICE $88.50 

BC -906 FREQ. 

METER- SPECIAL! 
Cavity type, 145 to 235 
Mc. BRAND NEW in 
original factory packing, 
complete with antenna. 
Manual included. 
OUR 
PR CE OW $8 +QQ 8 

BC -221 FREQ. METER $129.50 

BC -221 FREQ. METER CASE 
Aluminum Case for BC-221 or TS -164 Freq. 99 $3. Meters. Shock Mounted. BRAND NEW .7 .7.7 

Original 1000 Kc Crystal for BC 221 . IBRAND NEW $8.45 
DYNAMIC HANDMIKE, with "Press -to- talk" Switch, 
cord and plug -BRAND NEW, only $2.95 
DYNAMIC HEADPHONES, 600 -ohm impedance, with 
large earphone cushions, cord and phone plug. 
BRAND NEW, special $3.95 
HI -LO IMPEDANCE MATCHING TRANSFORMER for 
headphones. 600 ohms to 8000 ohms. With plug ale 
and Jack, Instructions included. BRAND NEW. A 

HI -Fl DYNAMIC HEADSET with Cushions 
Freq. NEW 

40 -14000 CPS. No Distortion. $6.95 

MICROPHONES Excellent BRAND 1 
Model Description Used NEW 
T -17 Carbon Hand Mike $5.45 $7.95 1 
T -30 Carbon Throat Mike. .33 .79 
T -45 Army and Navy Lip Mike.... 1.33 1 
R5 -38 Navy Type 2.45 4.95 
T -24 Carbon Mike 5.95 1 
TS -9 Handset . ... 4.95 

HEADPHONES Excellent BRAND 
Model Description Used NEW 
HS -23 High Impedance $2.25 $4.35 
HS -33 Low Impedance 1.99 4.65 
HS -30 Low Imp. (featherwt.) 1.49 2.25 
H -16 /U High Imp. (2 units) 3.75 7.95 
CD -307A Cords, with PL55 plug 

and JK26 Jack .99 
ra v...1..f m --m m -m -_i 

2 VOLT BATTERY "PACKAGE" 
I -2V. 20 Amp. Hr. Willard 

Storage Battery $2.79 
1 -2V. 7 prong Synchronous 

Plug -in Vibrator 1.49 
1 -Quart Bottle Electrolyte 

(for 2 cells) 1.45 
ALC 

mb natti nEPrlice.... $4 99 
Willard 6 -Volt Midget Storage Battery 
3 Amp. Hour. BRAND NEW. 35 /0 x 1- 13/16" x 23/sil. 
Uses Standard Electrolyte Only $2.45 

Schematic Diagram included 

Faw... 
tnRnE with eathsn;ece Of equip - 

t ith a thins page. Schematics for any f these 
its also vailable Separately 

at soc ch. 

234.258 MC 
RECEIVER 

AN / A R R- 2, 
BRAND NEW, tubes eluded: 
7 -9001, 3 -6AK5, 
1 -12A6. Sche- 
matic included. 
Complete with 11 
tubes, our low 
price: 

$9.99 
With 28 V. 1.6A 
Dynamotor, com- 
plete 

VOLT AC 
POWER SUPPLY KIT for above 59.75 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 
Type Description Used Used NEW 
BC -453 Receiver 190 -550 KC...59.95 511.95 $14.95 
BC -454 Receiver 3 -6 Mc 7.19 8.29 11.95 
BC -455 Receiver 6 -9 Mc 5.25 7.95 9.95 
BC -456 Modulator 2.24 2.75 4.24 
BC -450 3- Receiver Control Box ... 1.49 1.95 
BC -451 Transmitter Control Box ... 1.25 1.49 
BC -696 Xmtr 3 -4 -Mc (like new) ... 6.95 8.88 
BC -457 TRANSMITTER -4 -5.3 Mc. complete $1.88 with all tubes and crystal. BRAND NEW.. 
BC -458 TRANSMITTER -5.3 to 7 Mc. Complete with 
all tubes and crystal. $1.88 BRAND NEW 
BC -459 TRANSMITTER -7.9.1 Mc. complete with all 
tubes and crystal. $11.95 BRAND NEW 
ARC- 5/T -19 TRANSMITTER -3, to 4 Mc. BRAND 
NEW complete with all tubes & $8.88 crystal P 

110 VOLT AC POWER SUPPLY KIT 
For All 274 -N and ARC -5 Receivers 

Can be assembled quickly and easily, on pre - 
drilled chassis. Plugs into the rear of any model 
274 -N receiver and delivers 24 volts 
as well as "B" voltage. Complete kit $1.95 of parts with metal case, instructions. Jd 
Factory wired, tested, ready to operate $11.50 
SPLINED TUNING KNOB for 274 -N and ARC -5 
RECEIVERS. Fits BC -453, BC -454 and 

A o. others. Only 

SIG. CORPS FIELD INTERPHONE KIT 

Sensational Value! 
Cost to Govt. 

95 More than 
$500. 

OUR PRICE 

BRAND NEW 
In Original Packing 

Here's what you get: H -22/13 Handset with 5' Kinklcss cord, equipped with "talk- listen" butterfly switch, PL -68 plug and PJ -055B plug; 14' flexible plated steel conduit, 
a /4" diem.; All -steel control box with switches, binding posts, pilot indicator; 3 -lb. box of costly hardware; many accessories and spares, including: 4 indicator lamps, 
2 -oz sealing compound, toggle switches, gaskets, large 
roll friction tape, complete technical manual -and it's all yours, for only $12.95. 

RADIO RECEIVER NAVY TYPE RAY -3 
Made by Doolittle Radio, this dandy receiver is a 
terrific buy at our low price. 

Model AN -PR7NA is for 28V DC operation. 
Model AN -PR6N is for 14V DC operation. 

These receivers are supplied complete with built -in 
dynamotor, 11 tubes. Weston output meter on front 
panel, as well as coax antenna and output connec- 
tion, phono Jack, on -off switch. $13.95 WHILE THEY LAST Our Price 

Ham Special! Famous BC -645 
XMITTER- RECEIVER 

With MANUAL for 
Easy Conversion 

to CITIZENS' BAND! 

Makes wonderful mobile rig 
for 420 -500 Mc. Easy to 
convert for phone or CW 2- 

BRAND way communication. This 
NEW swell rig originally cost 

over $1000 -yours for practically a song! You 
get it all, in original factory carton, BRAND NEW, 
complete with 17 tubes, less power supply. Con- 
version Instructions Included. $29.50 Shpg. wt. 25 lbs. 

PE -101C DYNAMOTOR for BC -645, has 12 -24V 
input (easy to convert for 8V Battery $1 95 operation) - only .7J 
UHF ANTENNA ASSEMBLY, for BC- 645 ....$2.45 
Complete set of 10 Plugs $5.50 for BC -645 
CONTROL BOX for above $2.25 
SHOCK MOUNT for above 1.25 
CONVERSION BOOKLET. Instructions for $2.50 
most useful surplus rigs 

SCR -522 2 -METER RIG ! 
Terrific buy! VHF Transmitter- receiver, complete 
With all components. 100 -156 Mc. 4 channels. 
Xtal- controlled, Amplitude modulated voice. They're 
going fast! Excellent condition. 
SCR -522 Transmitter- Receiver, complete 
with all 18 
COMBINATION 

tubes. 
Special $33.33 

Receiver Only, with all tubes ...515.50 
Transmitter Only, with all tubes . $22.25 

ARC -5/R28 RECEIVER 
2 -meter Superhet. 100 to 156 Mc in 
4 crystal channels. Complete with 
10 Tubes. $18.95 BRAND NEW 
110 V AC Power Supply Kit for 

above $9.75 

ARC- 5/T -23 TRANSMITTER 
100-156 Mc Includes 2 -832A, 2 -1625 $19,95 
Tubes. BRAND NEW ..... .. .7 .7Y 
SPECIAL Limited quantity ARC -5/T23 xmítters. $7.95 
OFFER! t s1e $5.95 

BRAND NEW, 
less tubes 

ARC -5 MARINE RECEIVER -TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 1$ 16.951 Mc BRAND NEW With 6 tubes P 
Mc BR AND NEW 

Transmitter 
tubes and I$12.451 

Xtal 
with 

APN -4 
FINE QUALITY 

NAVIGATIONAL EQUIPMENT 
Determine exact geographic position of your boat or 
plane! Complete, BRAND NEW installation consists 
of: ID -6B /APN -4 Indicator; R -9B /APN -4 Receiver; 
PE -206 Inverter; Set of Plugs; Visor for Indicator; 
Operation manual. 
COMPLETE, BRAND NEW $ 1 29.50 

SPECIAL 
APN -9A LORAN Receiver Indicator, 
less tubes, NEW 

0 5 . $29 (demilitarized) 29 5 

Please include 25% Deposit with order- Balance C.O.D. 
50c Handling Charge on all orders under $3.00 All ship- 
ments F.O.B. Our Warehouse, N.Y.C. 

& r Radio Supply Co. 

BC1206 -C BEACON 
195 to 420 Kc. made by 
Setchel- Carlson. Works on 24 
28 volts DC. 135 Kc. IF. 
Complete with 5 tubes. Size 

$8 lbs. BRAND NEW.. .88 
Brand New, less tubes.. $5.95 
USED, with tubes..... $5.95 
USED, less tubes .. ... 2.95 

RECEIVER 

BRAND NEW SPECIAL PURPOSE TUBES-+ 
in Original 

JAN CRP -730A MAGNETRON. 
Individual 

Ray heonng $3.45 
Type Each Lots of 12 Lots of 100 
6J6W $ 45 $5.15 $41.00 
1625 26 2.75 21.50 
1626 16 1.75 13.50 
1629 27 3.05 23.95 
826 44 4.95 39.50 
2J724B 35 3.95 29.50 
VR105 79 8.88 70.00 
VR150 79 8.88 70.00 
8002R 5 95 ... 
RK65 7 25 ... 

NEW! Cathode Ray Tubes NEW! 
3CP1 $1.18 5BP4 ...........$2.22 
3FP7 1.18 5CP1 2.45 
5BP1 2.22 5FP7 1.44 

9LP7 1.88 

DYNAMOTOR VALUES! j 
Excellent BRAND 

Type Input Output Used NEW 
DA -19 -A 28V 11A 400V .400A $4.99 $6.95 
0M -28 28V 224V.07A 2.95 4.95 
DM -32A 28V 1.1A 250V .05A 2.95 5.95 I 
DM-33A 28V 5A 575V .16A 

28V 7A $40V .25A 1.95 3.95 
0M -340 12V 2A 220V .080A 4.25 5.50 
0M -37 25.5V 9.2A 625V .225A 5.95 8.95' 
0M -40 14V 3.4A 172V .138A 1.75 3.45 
DM -53A 28V 1.4A 220V.080A 3.95 5.95 
DM -64A 12V 5.1A 275V .150A .. 7.95 t 
PE -73C 28V 20A 1000V .350A 8.50 11.50 
PE -86 28V 1.25A 250V .050A 2.95 5.24 
BD -77C DYNAMOTOR, input: 14V DC e 39 A. ut- I 
put: 1000V DC @ .35 A. With Filter. 

ilk w! Ne á 1 

BC -442 ANTENNA RELAY 
Wonderful Value! Consists of s/4 amp 
2" RF Ammeter (antenna current in- 
dicator, 0.10 scale, Transmitter -Re- 
ceiver Switching elay, in aluminum _ Telephone: CO 7 -4605 I case with associated compo- $2.24 

51 Vesey St., New York 7, N. Y. vents. BRAND NEW 
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131 1111) THE 1T- 
BUILD ALLIED'S OWN 

Knight= 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit HOBBYIST VALUE 

PHOTO- ELECTRONIC RELAY KIT 

Model $1350 
Y -702 

Build your own modern, dependable photo- 
electric system at low cost! System con- 
sists of relay kit and light source. Ideal as 
counter, announcer, burglar alarm (can be 
set to ring bell continuously when beam is 
broken) and for hundreds of other uses. An 
ultra- sensitive system, easy to assemble 
and capable of professional results. 
Relay Kit Only. SPST contacts, rated 1 amp. 
Supplies 6.3 v. at 0.6 amps for alarm, 
counter, etc. Max. counting rate: 600 per 
minute. Uses sensitive cadmium selenide 
photocell. Usable distance from light source 
below: White, 250 ft; deep -red filter, 125 ft. 
With 5696 thyratron tube. Size, 5 x 3 x 5 ". 
Shpg. wt., 2 lbs. 51350 
Model Y -702. Net, F.O.B. Chicago.. 
Light Source Kit Only. Sealed -beam bulb; 
capped filament; removable dark red filter. 
6x6x4 ". Shpg. wt.,3 %lbs. 
Model Y -703. Net, F.O.B. Chicago.... $1575 

OTHER knight -kit HOBBYIST VALUES 

WIRELESS 
BROADCASTER KIT 

Y -705 $950 

PHONO 
AMPLIFIER KIT 

Y -790 $895 

50 W /SEC. ELECTRONIC 
PHOTOFLASH KIT 

V-244 S2850 

PHONO 
OSCILLATOR KIT 

Y -760 5585 

See our Supplement No. 165 for 12 

other knight -kit hobbyist values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dept. 01 -J7, 100 N. Western Ave., Chicago 80, Ill. 
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"PROCEEDINGS OF THE SECOND 
RETMA SYMPOSIUM ON APPLIED 
RELIABILITY ". Published by Engineer- 
ing Publishers, GPO Box, 1151, New 
York 1, N. Y. 93 pages. Price $5.00. 
Paper bound. 

This proceedings contains the full 
versions, with illustrations, of fourteen 
papers delivered at the Second RETMA 
Symposium held in Syracuse, June 10 
and 11, 1957. The basic theme of the 
Symposium was the achievement of re- 
liability in electronic equipment by em- 
phasis on mature design. The papers 
deal with this concept. 

8: * * 

"SEMICONDUCTOR ABSTRACTS" 
compiled by Battelle Memorial Insti- 
tute. Published by John Wiley & Sons, 
Inc., New York. 322 pages. Price 
$10.00. Vol. 3, 1955 issue. 

This is the third volume in the cur- 
rent series of Electrochemical Society 
Semiconductor Abstracts and like the 
previous publications is designed to as 
sist those persons concerned with the 
growing field of industrial and scien- 
tific endeavor. The tremendous expan- 
sion in literature covering semiconduc- 
tor and luminescent materials has 
dictated the need for collating these 
articles. The abstracts for 1955, the 
year covered by this volume, number 
1258 as against 765 for 1954. 

Germanium; silicon; carbon, seleni- 
um, and other elemental semiconduc- 
tors; intermetallics, sulfides, selenides, 
and tellurides; oxides, halides, arse- 
nates, phosphates, and tungstates; and 
organics are all covered with a special 
section devoted to theory. Subject and 
author indexes are especially valuable 
additions which contribute to the gen 
eral, over -all usefulness of this special- 
ized volume. 

e x 

"ACOUSTICAL ENGINEERING" by 
Harry F. Olson. Published by D. Van 
Nostrand Co., Inc., Princeton, N. J. 
718 pages. Price $13.50. 

The work on which this present vol- 
ume is based certainly needs no intro- 
duction to the serious audiophile. 
"Elements of Acoustical Engineering," 
originally published in 1940 and revised 
in a second edition that appeared in 
1947, has had an honored place in the 
libraries of many whose vocation or 
avocation is audio. This, then, is the 
third edition of a book that has been 
considered by many to be a classic in 
its field. 

The momentous strides taken in re- 
cent years by modern acoustic science 
has made this up -to -date and greatly 
enlarged edition imperative. From 
fundamentals to practical applica- 

STAN-rBU RN 
r~7 

HI -FI DIAMOND NEEDLES -1 Yr. Guar. 
SINGLE DIAMOND NEEDLES $9.49 ea. 
DIA /SAPP TANDEM (Dual Needles) $11.49 ea. 

Shipped PPD. (Specify cartridge make) 

BOGEN K -DB 110 Assèmble hiss 
DB110 at home. Only 0.65 r distortion at rated 
12 watts; response, 4- 0.5 db from 15- 30,000 
cps. 4 controls: volume, separate continuously 
variable treble and bass controls, one control 
provides four input selector positions plus 3 

record equalizer positions. 
COMPLETE WITH DETAILED INSTRUCTIONS 
ALL PARTS, TUBES AND 
SOCKETS Only 

Shipped freight prepaid $439° 
CATHODE RAY TUBE SPECIALS 

ONE YEAR GUARANTEE 
STAN- STAN - 

G.E. Type BURN G.E. Type BURN 
$15.80..10BP4 ..510.00 530.75..17CP4 ..520.50 

19.10. 
- A 12QP4 .. 10.50 24.75..17LP4 . 18.00 

18.75.. 12UP4 . 15.00 37.00.. 19AP4A . 24.00 
20.75..14CP4 .. 13.75 28.35..20CP4A 18.95 

150P4 .. 14.50 32.10..20CP413a. 21.95 
33.75.. 16AP4 . 18.50 36.00..21AP4 .. 25.00 
32.20..16DP4A . 15.25 29.75.,21EP4A . 20.15 
23.50..16KP4 .. 15.75 33.50..21EP4B *. 23.25 
27.20.. 16KP4A *. 18.75 30.90..21FP4 .. 21.15 
33.75..16GP4 .. 18.75 37.00..21MP4 . 26.25 
31.50 .. 16LP4A . 15.25 29.75 ..21YP4 .. 22.00 
31.50. . 16 W P4 .. 15.25 100.00.. 24AP4 .. 56.00 
23.50..17BP4 .. 15.75 (6 mos. guar.) 
27.50..17 BP4B 18.75 48.20..24DP4A0. 39.00 

*Aluminixed-Inquire or any tube of listed 
Stan -burn CRT tubes RCA licensed -Mfd. by Lincoln 
All orders of 6 or rnore STAN -BURN CRT subject to 

10% additi na! discount 
Prices subject to a ange without notice 

$20 WORTH OF ELECTRONIC PARTS IN GRAB -BAG 
consisting of: Porcelain so kets, coils, speaker, trans 
rests. cond. ONLY $1.98 (plus 500 postage) 

TAPE RECORDERS -Famous Brand 
SPECIAL SPECIAL 

List Pr. List Pr. 
List Pr. 

$249.95 
19995 

$169.00 $1 
.9 129.00 List Pr. 79 5 

679.95 
59.95 

STEREOPHONIC MODELS 
List Pr. $219.95 SPECIAL $138.95 
List PrW rite for compÌ etto illu tr 179.95 at d details. 

KITS oe pe of I ktsasee aAdverters 
Index for reference pages. 

EICO QUALITY PRECISE DEVELOPMENT 
DYNA ARKAY ELECTRO -VOICE BOGEN 

GROMMES CABINART 

All domestic orders will be shipped prepaid. Send us your list. 
Order by Manufacturer and Model Number of Item. 

RECORD CHANGERS 
Collard and Garrard 

shipped F.O.B. N.Y.C. 
tl 

others 

$33.81 
41.85 
55.37 
36.80 

RC 456 
RC 456 with GE RPXO50 cart 
RC 456 with GE RPX052 Diam /Sap 
RC0456 with Bennett Cart 

GARRARD 
RC 88 $53.41 
RC 88 with GE RPX050 61.45 
RC 88 with GE RPX052 Diam /Sap 74.97 
RC 98 66.15 
RC 98 with GE RPX050 74.19 
RC 98 w ith RPX052 Diam /Sap 87.71 

45 R.P.M. Spindles ...., ...... $2.98 ea 

prepaid. 

FREE: 32 page illustrated booklet 
-"Speaking of Loudspeak- 

ers," by University Co. Packed with Info on the 
history and mysteries of speakers. Write today to 
Dept. RN -8. 

I 
NEW -AUDAX TONE ARM KIT- 

Accommodates any make cartridge. 
For all popular cartridges, specify make. Shipped PPD. 
KT- 12 -12" KIT...$14.55 Fact. Assem. ...$24.00 

I KT- 16 -16" KIT... 17.55 Fact. Assem. .. 30.00 
Assemble in 20 m 

' 
nutes. Save 50% 

WHY 
PAY F 

HI -FI COMPONENTS KITS 
RECORD PLAYERS TAPE 

RECORDERS TUNERS 
AMPLIFIERS SPEAKERS 

MORE' ELECTRONIC PARTS & TUBES 

Top brand nationally adv. merchandise in this and 
other Radio & TV mags. is yours at low, low cost. 
Send us your list. Give Mfr's name and Model No. of 
item. Write for '57 catalogs to Dept. RN -8 today. 

VM 4 SPEED HI -FI CHANGER -Model 1210 with 
Ronette, Sonotone or Astatic flip -over cartr idge.$2295 
4 SPEED PORTABLE RECORD PLAYER with MONARCH 
CHANGER-Ronette cartridge -Two Tone case ..$33.95 
VM 4 SPEED portable changer ampi. with 2 tube 
amplifier 539.95 
WEBSTER 4 -speed "Magic Mind" automatic Ronette, 
Sonotone or Astatic flip -over cartridge $24.95 
MONARCH Model UA8U 4 SPEED AUTO. INTERMIX 
CHANGER with crystal cartridge $22.95 
Same with GOLD RING 4500 S.S 25.95 
Same with G.E. RPX050A 26.95 
Same with G.E. RPX052A -Diam. sapph 38.95 
45 RPM SPINDLE 1.88 

Export inquiries and offers invited. 
Terms: 20% with order. Balance C.O.D. All prices 
F.O.B. NEW YORK Warehouse. Minimum order $5.00. 
Write for our latest price list and Hi -Fi Catalog RN -8. 

All Prices Subject to Change Without Notice 

STAN -BURN ELECTRONICS CO. 

558 CONEY ISLAND AVE. B'KLYN, 18, N. Y. 
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tions, it now presents complete working methods covering 
the entire field of acoustical engineering. Much material 
has been added on complete sound reproducing systems and 
communications systems. Information is also included on 
underwater acoustics, ultrasonics, architectural acoustics, 
and new musical instruments. The advanced hi -fi enthusi- 
ast will be especially interested in the material on loud- 
speakers, speaker baffles and enclosures, audio measure- 
ments, and the information on speech, music, and hearing. 

For radio, television, sound motion picture and recording 
engineers, architects and musicians, here is an invaluable 
reference that reflects the most up -to -date information 
available today. 

"TRANSISTOR CIRCUIT ENGINEERING" edited by 
Richard F. Shea. Published by John Wiley & Sons, Inc., 
New York. 444 pages. Price $12.00. 

Despite the rather awe -inspiring title, this book is a thor- 
oughly practical exposition of transistor practice. Written 
by eight engineers from General Electric's Electronics 
Laboratory in Syracuse, the text covers characteristics 
and characteristic curves, equivalent circuits, bias and its 
stabilization, audio amplifiers, d.c. amplifiers and their 
applications, tuned amplifiers, video amplifiers, oscillators, 
modulation- mixing detection, transient response and pulse 
circuit systems, and special circuits. 

Although the treatment is somewhat mathematical there 
is a wealth of material that the build -it- yourself enthusiast 
will find of interest. An extensive bibliography is appended 
which supplements the specific references at the end of 
each chapter. Matrix algebra of two -port devices is cov- 
ered in a separate appendix for those interested in this 
information. 

"RADIO OPERATOR'S LICENSE Q & A MANUAL" by 
Milton Kaufman. Published by John F. Rider Publisher, 
Inc., New York. 680 pages. Price $6.60. Sixth Edition. 

The material in this newest edition of a standard study 
manual has been revised to conform to the "FCC Study 
Guide" which is being used as the basis for radio license 
examinations. 

The new operating procedures and new frequency assign- 
ments have been included in this up -to- the -minute text 
and obsolete material has been dropped. The questions 
have been renumbered to conform to the latest edition 
of the "Study Guide." Discussions have been amplified to 
assist the student in grasping the reasons behind the selec- 
tion of the answer indicated as correct. 

As is customary with such texts, the material is divided 
by exam elements with five appendices covering rules 
governing commercial operators, extracts from radio laws, 
conventional abbreviations and Morse Code, small vessel 
direction finders, and automatic alarm. A complete and 
comprehensive subject index is included. 

SOLAR BATTERIES FOR SATELLITES 
THE Army Engineering Laboratories at Fort Monmouth, 

N. J. are currently conducting a series of tests which seem 
to indicate that solar batteries may provide an ideal power 
source for satellite instrumentation because of their indefinite 
life. Test cells attached to skin of "Aerobee -Hi Rocket" op- 
erated perfectly at altitudes up to 190 miles. 30 

HALLICRAFTERS' SINGLE -SIDEBAND MONTH 
HAMS from coast to coast will have a chance to evaluate the 

advantages of single- sideband operation during the month 
of September. Major distributors throughout the country will 
demonstrate SSB by means of specially installed, complete 
amateur stations as part of Single -Sideband Month, sponsored 
by The Hallicrafters Co. of Chicago. 

Highlight of the event will be local distributor contests, 
open to all amateurs attending a demonstration, in which the 
winner selected by each distributor will receive an SX -101 
receiver. More than 50 such awards will be made. Basis for 
selection will be a 25 -word statement on SSB. Local winners 
will compete in a national contest. The winner of this event 
will receive, in addition to the SX -101 receiver, an HT -32 
transmitter and HT -33 kilowatt amplifier, completing the 
basic equipment necessary to operate an SSB amateur station. 

September, 1957 

Colorful 
Comfortable 

Get Kraeuter's 

All New "CG °Pliers 

in red, blue, 

green, yellow 

& orange 

BUY THE FINEST 

KRAEUTER has done it again. Now for the 
first time you can secure comfort and color 
along with KRAEUTER quality at no increase 
in cost. 

Every KRAEUTER solid joint plier has a 
cushion grip of thick vinyl to make your 
tough jobs easy. All KRAEUTER "CG "* 
cushion grips provide easy identification - 
easy to locate in your tool box -ideal for 
departmental color coding in your plant. 
All KRAEUTER "CG "5 cushion grip pliers 
assure you comfort and ease on the job. 

Whether you use side cutters, diagonals, 
lineman's or one of the other quality pliers 
in KRAEUTER's long line, you will find "CG "5 
cushion grips a standard feature at regular 
prices. 

Ask your distributor for KRAEUTER "CG's "5 
today and put ease in your work. 

*CG Cushion Gripped Pliers 

BUY KRAEUTER BUY AMERICAN 

AS MODERN AS TOMORROW 

kraeacter & co., inc 
FOR 100 YEARS THE FINEST IN HAND TOOLS 1860 -19600- NEWARK.N. J 
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TELEVISION 
ELECTRONIC TECHNICIANS 
Also Thousands of Engineers 

Needed for 

At Heald's You Learn by 
Doing in Modern Elec- 

tronics Laboratories 
Enroll Now for 

New Term 
Heald College Ranks FIRST 

West of the Mississippi 
in "Who's Who" in America 

Send for FREE 
Information 

Heald Engineering College 
Est. 1863 

Van N ess at Post, Dept. PS657 

San Francisco, Calif. Approved 
Mail Coupon TODAY for Veterans 

NAME 

STREET 

CITY 

STATE 

Hard Pressed 
Industry 

BACHELOR OF 

SCIENCE DEGREE, 
27 MONTHS 

Degree Courses: 
Electronic Engineering 

Electrical Engineering 
Highway Engineering 

Mechanical Engineering 
Structural Engineering 

Civil Engineering 
Arch itecture 

Diploma Courses: 
n TELEVISION 

Color TV 
Tool & Die Design 

Architectural Drafting 
Mechanical Drafting 

Structural Drafting 
Surveying 

Estimating 
Master Electrician 

QUALIFY NOW 
for 

BIG PAY 
JOBS 

AMAZ NG 
WUERTH 

TUBE -SAVER 
COMPLETE 9LLIIST 

Eliminates Costly Service Calls 
By absorbing damaging in -rush current so 
destructive to television and Hi -Fi tubes, the 
Tube -Saver eliminates 2 out of 3 Service Calls 
by more than tripling the life of all tubes ... 

PROTESTION 
WUERTH SURGISTÓR 

Model 100 -2 -100 -300 watts, $1.85 List 

WUERTH SURGISTOR 
A new component easily installed by a service- 
man to reduce call -backs by eliminating surge 
current damage to television and Hi -Fi tubes. 

Already Available from: 

CHICAGO Allied Radio 
NEW YORK Lafayette Radio 
BOSTON Radio Shack 
LOS ANGELES Universal Radio Supply 

Wuerth Tube -Saver Corp. 
9125 Livernois Ave., Detroit 4, Mich. 

MOBILE -RADIO 
MAINTENANCE 

PAYS 

LAMPKIN 105 -13 

MICROMETER FREQUENCY 
METER. Price $220.00 net, 

LAMPKIN 205 -A 
FM MODULATION METER. 

Price $240.00 net. 

Your regular test equipment plus these two Lampkin 
meters can put you in the business. There's plenty of 
opportunity close to your own home! 

ACT NOW r 
Send coupon for free Look- I 

let "How to Make Money in l 
Mobile -Radio Maintenance ". I 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

153 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 
At no obligation to me, please send 

Free booklet Data on Lampkin meters. 

Name 

Address 

City State 

Satellite 

Magnetometer 

to Measure 

Earth's Field 
Magnetic field above the 
ionosphere to be checked. 

A VARIAN magnetometer, to be ear- 
n ried in the earth satellite, will pro- 
vide a record of the earth's magnetic 
field above the ionosphere and is ex- 
pected to answer many questions con- 
cerning magnetic disturbances. The 
instrument is able to transmit its 
measurements in the form of preces- 
sion frequency which can be measured 
and recorded on the ground. 

The magnetometer operates by us- 
ing the gyromagnetic properties of the 
nucleus of an atom. The device itself 
consists mainly of a coil of wire im- 
mersed in a bottle of liquid containing 
hydrogen atoms such as water, kero- 
sene, gasoline, or alcohol. A light hy- 
drocarbon with low freezing point will 
be used for the satellite flight. 

Since protons act as if they were 
tiny spinning bar magnets, their func- 
tion can be compared to that of the 
armature of a generator. As they pre - 
cess like gyros about the earth's mag- 
netic field, these protons induce a cur- 
rent in the surrounding coil just as 
the turning armature induces a cur- 
rent in its coil. Actual measurement 
of the magnetic field is made by de- 
termining the frequency of the in- 
duced current. This frequency is di- 
rectly proportional to the strength of 
the earth's magnetic field. The current 
induced in the Varian magnetometer 
in the satellite is expected to range in 
frequency between 800 and 2200 
cycles while circling at various heights 
above the earth. -30 

Artist's concept of satellite carrying mini- 
fied magnetometer, resembling a little hat. 
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FREE 

SEND for our FREE complete 
TUBE & PARTS LIST and order 
blank. 

FREE BONUS AN- 
TENNA GIVEN 
WITH ANY TV SET 

ORDER!! 

We have OVER 1000 
USED TV SETS 

At All Times In Our Huge Warehouse 
Buy one or more of these WORKING TVs 
to sell or use your own second set! 

Sets in All condition! 
Your Choice -Console or 

Table Model 
10" ...$23.00 19" 
12" ...$28.00 20" 
14" ...$33.00 21" 
16" ..$40.00 24" 
17" ...$46.00 
When ordering TV's, state whether ta- 
ble model or console is desired. Also 
preference on make of set. All TV's 
sent railway express F.O.B. Newark. 
On any quantity WIRE or CALL today! 

. $58.00 
...$64.00 

$72.00 ... $99.00 

September, 1957 

Brand New Factory 
Seconds! Electrically 

Perfect Fac- 
FREE POSTAGE in U.S.A. and Terri- tory Seconds! 

tories on orders over $5.00. 25¢ han- 
dling charge on orders under $5.00. 
25% deposit required on C.O.D.'s. 
Please send approximate postage or 
freight on Canadian and foreign orders. 
Subject to prior sale. 

Used s 

New and 
be 
Used 

! 

Jan Surplus 
Tubes! 

ELECTRIC . COMPANY 
79 CLINTON PL. NEWARK, N. J. HUmboldt 4-9848 

Phone 
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Model TD -55 - Terms: 
$6.95 after 10 day trial then 
$5.00 per month for 4 months. 

Model TV -40 - Terms: $3.85 
;after 10 day trial 
then $4.00 per 
month for-3 
months. 

Model TW -1 1 - Terms: 
$11.50 after 10 day trial then 
$6.00 per month for 6 months. 

Model TV -12 - Terms: 
$22.50 after 10 day trial then 
$10.00 per month for 5 months. 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER 

NO C. O. D. 
;'ißANS-COMDUCiANtF 

TÜBE TESTER 
Superior's EMISSION TYPE 
New MoTD 

55 
de!TUBE TESTER 

The Experimenter or Part -time Serviceman, who has delayed pur- 
chasing a higher priced Tube Tester. 

FOR 
The Professional Serviceman, who needs an extra Tube Tester for 
outside calls. 
The busy TV Service Organization, which needs extra Tube Testers 
for ',ts field men. 

Speedy, yet efficient operation is accomplished by: 
I. Simplification of all switching and controls. 
2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59, 
etc.) and providing sockets and circuits for efficiently testing the new Noval 
and Sub -Minar types. 
You can't insert a tube in wrong socket. It is impossible to insert the tube in the 
wrong socket when using the new Model TD -55. Separate sockets are used, one 
for each type of tube base. If the tube fits in the socket it can be tested. 
"Free- point" element switching system. The Model TD -55 incorporates a newly 
designed element selector switch system which reduces the possibility of obso- 
lescence to an absolute minimum. Any pin may be used as a filament pin and the 
voltage applied between that pin and any other pin or even the "top- cap." 
Checks for shorts and leakages between all elements. The Model TD -55 provides 
a super sensitive method of checking for shorts and leakages up to 5 Megohms 
between any and ali of the terminals. Continuity between various sections is 
individually indicated. This is important, especially in the case of an element 
terminating at more than one pin. In such cases the element or internal connec- 
tion often completes a circuit. 
Elemental switches are numbered in strict accordance with R.M.A. specification. 
One of the most important improvements, we believe, is the fact that the 4 posi- 
tion fast- action snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. Thus, if the element termi- 
nating $95 in pin No. 7 of a tube is under test, button No. 7 is 
used for that test. 

Complete with carrying case 
e 

NET 

Superior's New Model TV -40 

PICTURE TUBE TESTER 
Not a Gadget -Not a Make -Shift Adapter, but a Wired Picture Tube 
Tester With a Meter for Measuring Degree of Emission -at Only $15.85 

Of course you can buy an adapter for about $5 -which theoretically will convert 
your standard tube tester into a picture -tube tester; or a neon type instrument 
which sells for a little more and is supposed to be "as good as" a metered in- 
strument. Superior does not make nor do they recommend use of C.R.T, adap- 
ters or neon gadgets because a Cathode Ray Tube is a very complex device, 
and to properly test it, you need an instrument designed exclusively to test 
C. R. Tubes and nothing else. 
Tests ALL magnetically deflected tubes . in the set . . . out of the set 

. in the carton!! 
Tests all magnetically deflected picture tubes from 7 inch to 30 inch types. 
Tests for quality by the well -established emission method. All readings on 
"Good -Bad" scale. 
Tests for inter -element shorts and leakages up to 5 megohms. 
Test for open elements. 

EASY TO USE: Simply insert line cord into any 110 volt A.C. outlet, then attach 
tester socket to tube base (ion trap need not be on tube). 
Throw switch up for quality test . read direct on Good -Bad 
scale. Throw switch down for all leakage tests. 

TESTING TUBES 
Employs improved TRANS- CONDUCTANCE circuit. An in -phase signal is 
impressed on the input section of a tube and the resultant plate current 
change is measured. This provides the most suitable method of simulating the 
manner in which tubes actually operate in Radio & TV receivers, amplifiers 
and other circuits. Amplification factor, plate resistance and cathode emission 
are all correlated in one meter reading. 
NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer makes it 
possible to compensate for line voltage variations to a tolerance of better 
than 2 %. 
SAFETY BUTTON -protects both the tube under test and the instrument meter 
against damage due to overload or other form of improper switching. 
NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits 
application of separate voltages as required for both plate and grid of tube 
under test, resulting in improved Trans -Conductance circuit. 

Extra Feature 
Model TV -12 Also Tests Transistors! 

A transistor can be safely and adequately 
The Model TV -12 will test all transistors in 
read directly on a special "transistor only" 
The Model TV -12 will accommodate all 
NPN's, PNP's Photo and Tetrodes, whether 
or Silicon, either point contact or junction 

Housed in hand -rubbed 

Superior's 

tested only under dynamic conditions. 
that approved manner, and quality is 

meter scale. 
transistors including 
made of Germanium 
contact types. 
oak cabinet..._ 

STANDARD PROFESSIONAL 
New Mode111 TUBE TESTER 
Tests all tubes, including 4, 5, 6, 7, Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub -miniatures, Novels, Sub -miners, Proximity fuse types, etc. 
Uses the new self -cleaning Lever Action Switches for individual element testing. 
Because all elements are numbered according to pin- number in the RMA base 
numbering system, the user can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TW -I I as any of the pins may be 
placed in the neutral position when necessary. 
The Model TW -II does not use any combination type sockets. Instead indi- 
vidual sockets are used for each type of tube, Thus it is impossible to damage 
a tube by inserting it in the wrong socket. 
Free -moving built -in roll chart provides complete data for all tubes. All tube 
'listings printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plugging in either phones or external 
amplifier will detect microphonic tubes or noise due to faulty elements and 
loose internal connections. 
EXTRAORDINARY FEATURE: SEPARATE SCALE FOR LOW- CURRENT TUBES. 
Previously, on emission -type tube testers, it has been standard practice to use one 
scale for all tubes. As a result, the calibration for low- current 
types has been restricted to a small portion of the scale. The 
extra scale used here greatly simplifies testing of low- current NET types. Housed in hand-rubbed oak cabinet 
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Model 770 -A - Terms: 
$3.85 after 10 day trial then 
$4.00 per month for 3 months. 

Model TV -50 - Termst 
$11.50 after 10 day trial then 
$6.00 per month for 6 months. 

Model 76- Terms: $6.95 
after 10 day trial then $5.00 
per month for 4 months. 

TRY FOR 10 DAYS 
before you buy! then if satisfactory pay in easy, interest free, 

monthly payments. See coupon below. 

Superior's New G E N O M E T E R Model TV -50 

7 Signal Generators in One! 
Bar Generator 

R.F. Signal Generator for A.M. it Cross Hatch Generator 
R.F. Signal Generator for F.M. It Color Dot Pattern Generator 
Audio Frequency Generator If Marker Generator 

R. F. SIGNAL GENERATOR: 100 Kilocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: Provides a variable 300 cycle to 
20,000 cycle peaked wave audio signal. 
BAR GENERATOR: Pattern consists of 4 to Ib horizontal bars or 7 to 20 vertical bars. 

CROSS HATCH GENERATOR: Pattern consists of non -shifting horizontal and ver- 
tical lines interlaced to provide a stable cross -hatch effect. 
DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on 
any color TV Receiver tube by the Model TV -50 will enable you to adjust for 
proper color convergence. 
MARKER GENERATOR: The following markers are provided: 189 

Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 
Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the 
color burst frequency). 

Complete with shielded leads - - - ® - - - - - - - - - - - n - - - - - - - - 
$ 

750 NET 

Superior's New suPE Model 670 -A 11-METER 
A Combination VOLT -OHM MILLIAMMETER PLUS 

Capacity, Reactance, Inductance and Decibel 
Measurements. 

ADDED FEATURE: Built -in ISOLATION TRANSFORMER reduces possibility of 
burning out meter through misuse. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
D.C. CURRENT: 0 to 1.5/1S/150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 Megohms 
CAPACITY: .001 to I Mfd. I to 50 Mfd. (Good -Bad scale for checking quality of 

electrolytic condensers.) 
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: 15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: -6 db to + It db, + 14 db to -I- 38 db, 

+ 34 db to + 58 db. 
Complete with test leads 

We invite you to fry before you buy C 
any of the models described on this 
and the preceding page. If after a 

10 day trial you are completely satis- 
fied and decide to keep the Tester, 
you need send us only the down pay- 
ment and agree to pay the balance 
due at the monthly indicated rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you are 
privileged to return the Tester to us. 
cancelling any further obligation. 

$284° 

Superior's 
New 

Model 

76 

Model 670 -A - Terms: 
$7.40 after 10 day trial then 
$3.50 per month for 6 months. 

J IT'S A CONDENSER BRIDGE 

J IT'S A RESISTANCE BRIDGE 

J IT'S A SIGNAL TRACER 

J IT'S A TV ANTENNA TESTER 

SPECIFICATIONS 
,/ CAPACITY BRIDGE SECTION 4 Ranges: .00001 Microfarad to .005 Microfarad; 

.001 Microfarad to .5 Microfarad; .1 Microfarad to 50 Microfarads; 20 Micro - 
farads to 1000 Microfarads. Will also measure the power factor of all condensers 
from .1 to 1000 Microfarads. 

RESISTANCE BRIDGE SECTION 2 Ranges: 100 ohms to 50,000 ohms; 10,000 

ohms to 5 megohms. 
,/ SIGNAL TRACER SECTION With the use of the R.F. and A.F. Probes in- 

cluded with the Model 76, you can make stage gain measurements, locate signal 
loss in R.F. and Audio stages, localize faulty stages, locate distortion and hum, 

etc. 
,/ TV ANTENNA TESTER SECTION Loss of sync., snow and instability are only 

a few of the faults which may be due to a break in the antenna, so why not 
check the TV antenna first? Locates a break in any TV an- 

tenta and measures the location of the break in feet from the 
net terminals. 

Complete with R.F. and A.F. probes and test leads 
6 NET 

Superior's New Model 770 -A POCKET -SIZED 

VOLT-OHM MILLIAMMETER 
USING THE NEW "FULL- VIEW" METER 71% MORE SCALE AREA -Occupies 

exactly the same space used by the older standard 21/2" Meters, yet provides 
71% more scale area. As a result, all calibrations are printed in large easy -to- 
read type and for the first time it is now possible to obtain measurements 
instead of approximations. 

Compact -measures 3W /e" x .57/e" x 21/4 ". Uses "Full View" 2% accurate, 
850 Microampere D'Arsonval type meter. Housed in round -cornered, molded 
case. Beautiful black etched panel. 
Specifications: 6 A.C. VOLTAGE RANGES: 0- 15/30/150/300/1500 /3000 Volts. 
6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 /1500 Volts. 2 

RESISTANCE RANGES: 0- 10,000 Ohms, 0 -I Megohm. 3 D.C. 
CURRENT RANGES: 0- 15/150 Ma., 0 -1.5 Amps. 3 DECIBEL 
RANGES: -6 db to + 18 db, -- 14 db to + 38 db, 

+34dbto +58db. 
Complete with test leads 

$158 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -379, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment within 

10 days and to pay the monthly balance as shown. It is understood there 

will be no finance or interest charges added. It is furfher understood that 

should I fail to make payment when due, tite full unpaid balance shall 

become immediately due and payable. 

Name 

Address 

City Zone State 
All Prices net. F.O.B. N.Y.C. 

Q Model TW -II Total Price $47.50 
$11.50 within IO days. Balance $6.00 
monthly for 6 months. 

Q Model 76 Total Price $26.95 
56.95 within !O days Balance $5.00 
monthly for 4 months. 

D Model TD -55 Total Price $26.95 
$6.95 within IO days Balance $5.00 
monthly for 4 months. 

Q Model TV -50 Total Price $47.50 
SI1.50 within 10 days. Lalance $6.00 
monthly for 6 months. 

D Model TV -40 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

Q Model 670 -A Total Price $28.40 
$7.40 within 10 days Balance $3.50 
monthly for 6 months. 

Q Model 770 -A Total Price $15.85 
$3.85 within 10 days Balance $4.00 
monthly for 3 months. 

D 
$22.50 within 10 daysTot Balance $10.80 
monthly for 5 months. 
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I3UIWTII[ S[QL- 

LOWEST COST becaus=' our giantbuyin 
power passes biggest savings on to you.,, 
you do the easy assembly, get professional 

result VE ! 

knight-kit 
CSLIS . -KIT 

"Step- and -Check" instruction manuals are 
marvels of clarity- it's,__'usi like having a 

good instr. our side. 

GT A 
assembled, KNIGHT -K 
lished s s,ecificatio _.... 

mone 

(=n properly 
75 fully meet pub. 

fund your 

EASY TERMS AVAILABLE 

knight -kit ill -El VALUE 
SENSATIONAL HI -FI FM TUNER KIT 

Model Y -751 * Deluxe custom hi -fi styling 

$3 
775 * AFC and Flywheel tuning 

3 * Printed circuit -easy wiring 

The best -looking, best -performing tuner 
kit your money can buy. Covers 88 to 
108 mc; features AFC (with special dis- 
abling circuit); pre- adjusted RF coils; 
pre -aligned IF's; cascode broad -band 
RF amplifier; drift -compensated oscilla- 
tor; illuminated lucite pointer. Sensi- 
tivity is 10 microvolts for 20 db of 
quieting across entire band. Ideal for use 
with Knight -Kit 20 -Watt Amplifier or 
any amplifier with phono -tuner switch. 
13 x 8 x 4 ". Complete, ready for easy 
assembly. Shpg. wt., 12 lbs. 

3% Model Y -751. Net, F.O.B. Chicago $3775 
See our Supplement No. 165 for additional 

knight -kit Hi -Fi values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 
great Knight -Kits, including 
Test Instruments, Hi -Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 

ALLIED RADIO 
Ir::-.,., 

1 0 0 

Mac's Service Shop 
(Continued from page 72) 

this purpose, and they will just per- 
form the conversion without first re- 
storing the radio to good operating 
condition. Is that one working all right 
now ?" 

"Just listen," Barney said as he 
tuned off the station. Instantly there 
was a loud and discordant howl from 
the speaker. When the set was re- 
tuned to the station, eveeything was 
silent. 

"That station is about 120 miles 
away," Barney remarked. "All I had 
to do was replace that one little capac- 
itor and re -align all the tuned circuits. 
But since you are so nosey about what 
I am doing, what is that manual you 
were reading? I caught a glimpse of a 
circuit in there and it didn't look like 
any radio or TV circuit I ever saw." 

"It's not. It's a circuit of an elec- 
tronic timer control for an automatic 
welder. As you know, from time to 
time we get calls from small industrial 
concerns around here asking us to 
service various electronic devices they 
use. A service call of this kind can be 
a real pain in the neck and most tech- 
nicians simply refuse to go in. In the 
first place, the technician is normally 
totally unfamiliar with the equipment 
that is out of order. He has no time to 
sit down and carefully study it out be- 
cause a production line is often being 
held up by the defective electronic unit 
and there is terrific pressure on him to 
hurry. Finally, special tubes used may 
not be readily available, nor can he 
check them with his equipment. 

"I got tired of this state of affairs 
and I also got tired of being taunted 
by some of the plant owners for being 
afraid to tackle something new. I told 
them that if they wanted me to service 
their equipment, I wanted them to fur- 
nish me with complete maintenance 
manuals on every bit of equipment 
they expected me to work on. 

"I must have made my point because 
the manuals are starting to trickle in. 
I want you to read them, too. Study 
them until you understand exactly 
what each device is supposed to do and 
how it does it. Some of them have a 
list of symptoms and probable causes 
of trouble. Study these, too. I also in- 
tend to try and have a small stock of 
tubes and other special items that may 
give trouble." 

"Do you think we'll get enough of 
this kind of business to make it worth 
while ?" Barney wanted to know. 

"Yes, I do. Electronics is playing a 
more important part in production 
every day. Small concerns are not able 
to afford a full -time electronic tech- 
nician and they desperately need some- 
one they can depend on for rapid re- 
liable service. They are quite willing to 
pay well for this kind of service, with 
special pay for working at odd hours, 
as it is often necessary to do." 

"Is most of the equipment compli- 
cated?" 
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FILAMENT TRANSFORMER 
HIGH VOLTAGE INSULATION 

Primary 220 V. AC Secondary SV 10 amps with 
872 socket on Xfmer 35 KV Insul. (Amertran) 
each $14.95 
Prim. 115 VAC Secondary two 5 V windings 
6 amps each. 12.5 KV Insul. (G.E.) .. ea. $8.95 
Prim. 115V AC Secondary #1 21 /aV 25 amps 
Secondary #2 2./2V 25 amps 7 Volts 7 amps 
on same windings. 16 KV Insul. (Sub- signal) 
each $10.95 

PLATE TRANSFORMER 
Primary 110 V.60 cy. or 220 V. 
Secondary 2350 -0.2350 V. AC @ 6801mils 

KW. 
wave by using two transformers. Each -Size: 
7 "x7''x7 ". Weight 40 lbs. each with $24.95 Porcelain Insulator 2 FOR rDL .l 
1 of above 2350 V. AC @ 340 MA 1/ wave. 
Each $14.95 

SIGMA 5F RELAY 
16,000 ohm in dual 8,000 ohm coils. ( Can be paralleled) SPDT adjustable silver contacts. Ad. justable armature tension. Operates on 500 microamperes or less. Ultimate in a sensitive 
relay. Ideal for precision control $0,95 
work a 177 .7 

Write for quantity prices. 

REDMOND BLOWER 
110V. 60 eye. .3 Amp. 1600 Rpm. 33/4" Blower wheel- Outlet 2, Diameter. Suitable for $ír95 cooling Transm. tubes, etc. ea. 

2 for $15.00 

G. E. RELAY CONTROL 
(Ideal for Model Controls, Etc.) 

Contains a sigma midget 8,000 ohm, relay (trips at less than 2 MA), high impedance choke , bi metal 
The relay alone is worth 

useful 
muet pmrore than the total 

$1 10 ea. f 1O $9.25 low price of... . or 

RELAYS 
Sealed Claire SPST. Norm. closed 3000 ohm 95e oil 4 ma. ea 
Claire Telephone 
DPDT cont 10 amp 125V. Sens. 4MAea. 

00 
17.95 

Cutler Hammer Contactor -110V 60 cy. 4 $5,e5 
pole s.t. Norm. open 25 amp contacts.ea. .7 
Hermetically Sealed Relay Coil 110V AC $1.95 60 ey SPOT Contacts 5 Amps ea 
12 Volt DPDT DC Relay 
Each $1.35 
Cramer Time Delay Relay, 220V 60 cy 

a $6.95 45 sec. adj. 2 pole DT e .7 
y 

coG.E. 4Plmiill.' SPOT a(5 
pron 

4F) 
2000 o 

ea $2.50 
Telephone type relay 12 V. DC @ 10 ma $1,eí5 triple pole single throw. Normally open L 
Dynamotor Starting Relay, 12VDC 30 $1.50 amp contacts 

OIL CONDENSER SPECIALS 
BRAND NEW 

30 MFD 500 VAC 3.50 
2 MFD 600 VDC .50 
4 MFD 600 VDC .75 
6 MFD 600 VDC .85 
8 MFD 600 VDC .95 10 MFD 600 VDC 1.19 
2 MFD 1000 VDC .85 
4 MFD 1000 VDC 1.35 
1 MFD 1200 VDC .45 
1 MFD 1500 VDC .75 
4 MFD 1500 VDC 1.75 
2 MFD 1500 VDC 1.10 
6 MFD 1500 VDC 1.95 

10 MFD 1500 VDC 3.50 
24 MFD 1500 VDC 6.95 

1 MFD 2000 VDC .85 
2 MFD 2000 VDC 1.50 

4 MFD 2000 VDC 3.50 
1 MFD 3000 VDC 1.85 
4 MFD 3000 VDC 6.95 
1 MFD 7500 VDC 6.95 

.5 MFD 7500 VDC 2.95 
2 MFD 10,000 

VDC 39.95 
1 MFD 15,000 

VDC 29.50 
1 MFD 25,000 

VDC 49.50 
5 MFD 330 AC 

(1000 DC) .95 
8 MFD 660 AC 

(2000 DC) 2.35 

CHOKE -FULLY CASED 
10 HENRY 80 Mil (unshielded) 900 

6 HENRY 150 Mil $1.50 
8 HENRY @ 200 Ma 1.95 10 HENRY @ 315 Ma 3.50 3 HENRY @ 630 Ma 3.50 6 HENRY 450 Mil 4.95 7.5 HENRY 650 Mil (Thordarsen 

com. series) 6.95 

PANEL METERS 
G.E., WESTINGHOUSE, W.E., SIMPSON, etc. we 0.5 Amps RF 0 -100 Micro with Thermocouple.3.95 (Scale 0-3) ..5.95 

0 -200 Micro DC ..5.95 
2" METERS O -1 Mil DC 4 50 

0-5 Mil DC 3 95 
5.0.5 Mil DC ....3.95 
0 -10 Mil DC 3 95 
0-50 Mil DC 3 95 
0.100 Mil DC ....3.95 
0 -200 Mil DC ....3.95 
0-1 Amp DC 3 95 
0.15 Amp DC ....3.95 
50 -0 -50 Amp DC ..4.50 
0 -500 Volts DC ...4.50 
0 -1 KV DC 5 00 
0 -1.5 KV DC ....5.50 
0-7.5 V. AC 395 
0 -15 V. AC 3 95 

3" METERS 0.5 Amps RF ....4.50 
130 V. 60 ey Run 

0 -50 Micro DC ..7.95 ning time meter 
0 -100 Micro DC ..6.95 0.9, 999.9 hrs. 10.50 

0-50 Micro DC ...5.95 
0-200 Micro DC ...4.95 
0-1 Ma DC 3 95 
0-15 Ma. DC 2 95 
0-30 Ma DC 2 95 
0-200 Ma DC ..2.95 
1.0 -1 Amps OC...2.95 
O.5 Amps DC ..2.95 
18.36 Volts DC. 

5 
.1 

3 
929 

0 -300 V. DC 
0 -350 Ma RF 

. . 

...3.49 
0.4 Amps RF .3.49 
0 -9 Amps RF ...2.95 
0-150 V. AC 3 49 

i 

r 

All merchandise sold on a 10 d y money back guarantee basis 

Min. Order 53.00 -25% w,th Order- F.O.B. New York PEAK 
ELECTRONICS COMPANY 
66 W. Broadway, New York 7, N. Y., WO -2 -5439 
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"Actually it's not, once you become 
familiar with the thyratrons, selsyns, 
phcto2lectric tubes, and other pieces of 
electronic equipment with which you 
are now unfamiliar. Compared to a TV 
receiver, most of the industrial elec- 
tronic gadgets are comparatively sim- 
ple. They only seem complicated be- 
cause the circuits are new to you." 

"There's another angle, too," Barney 
pointed out. "When we casually drop 
into a factory and repair in a few min- 
utes an electronic gadget that has sev- 
eral dozen employees sitting around 
doing nothing, that is not going to hurt 
our reputation a bit!" 30 

Transistorized Ham Receiver 
(Continued from page 61) 

should be taken to insure that regen- 
eration is obtained for all settings of 
Cl before Li is glued into place. 

Coil L2 consists of 13 turns of 1/2" 

diameter, 32- turns -per -inch B f W 
"Miniductor" Type 3004, with the tap 
at the center. The .002 pfd. capacitor, 
C,, between the emitter and collector 
of the 2N107 is for r.f. bypassing. The 
value of capacitor C is determined 
by experimentation (approximately 7 
µpfd.) and a value selected so that the 
tuning range of Ci will cover the 10- 
meter band. The tuning range of the 
receiver is about 28 to 35 mc. 

The second method of construction, 
shown in the photographs, utilizes a 
printed circuit board. The circuit can 
be chemically etched or cut from a 
copper laminated board with a razor 
blade if chemical etching equipment is 
not available. Other than the points 
just noted, construction of the balance 
of the circuit is similar to the first 
method described except that all the 
components are mounted on one side 
of the board, as shown. 

At this point it would be advisable 
to state that almost any of the p -n -p 
type transistors could have been used 
for the audio portion of the receiver; 
the 2N107 was chosen because of its 
low cost. The SB -100, however, has 
very few equivalents since it is a sur- 
face- barrier transistor. The Philco 
types 2N128, 2N129, and AO -1, all of 
the surface -barrier type, have similar 
characteristics and ratings and could 
be used instead. 

Power requirements for the receiver 
are very modest. The circuit calls for 
the use of one 6 -volt battery and has 
a current drain of approximately 1.5 
ma. The battery used by the authors 
was cut from a 671/2 -volt Eveready 
Type 467 "B" battery, but any small 
6 -volt battery could be used instead. 

Reception on the 10 -meter amateur 
band has been gratifying. Stations on 
both the east and west coasts, as well 
as Honolulu and several Central Amer- 
ican countries, have been received. Due 
to the small size and weight of the re- 
ceiver and its low power requirements, 
this circuit should be ideal for use as 
the receiver portion of a compact two - 
way unit. 30 

September, 1957 

at Ward... 
REAR FIN 

ANTENNA 
Newest, smartest, pace- setting rear 
fin on the market. Heavy chrome 
plated -3 sections extend to 27 ". 
15 -ft. lead with built -in signal 
booster. 

MODEL 
NO TFL -1 
Also available as 
dummy mount. 
-Model TFD -1 

... AND HERE'S MORE! 

NEW FENDER PADS 
... for 1957 cars 

Fender Pads - 
For mounting 8 -Ball 
mount antennas on 
front fenders of 
1957 cars. C -61 

Fender Pads - 
For mounting Tear 
Drop mounts on 
front fenders of 
1957 cars. C -62 

Fast -Selling 
Ward 

Model TF -56M0 

TEAR DROP MOUNT 

The fastest selling style leader of them all 
. .. the replacement antenna with original 
equipment styling. Mounts completely out- 
side the car . .. easily ... quickly. Heavy 
chrome plate ... 3 sections extend from 
22" to 56 ". 

Model 
TCFR -1 

Model 
TCFR -2 

Smart NEW 
Replacement Masts 
No need to disturb the mast. 
Just slip on and tighten. Easi- 
est, quickest replacement ever 
developed. Bell- shaped collar 
on mast fastens to stub of 
original antenna mast with 
set screws. 

Just a few of Ward's new quality leaders that have joined the famous Ward 
family -8 -Ball, Majorette, and Chrome Fiberglas. Order TODAY. For complete 
information, write: Dept.RTN. 

See us in ROOM 509A -1957 Electronics Parts Distributors Show 

Wa rd PRODUCTS 
CORPORATION 

DIVISION OF THE GABRIEL COMPANY 
1148 EUCLID AVE. CLEVELAND 15, OHIO 

IN CANADA, ATLAS RADIO CORPORATION 50 WINGOLD AVE. TORONTO, ONTARIO 
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2 years ago, degreeless Bill Miles had 
reached a blind alley in his career. Yet 
today, with IBM, he's actually supervis- 
ing engineers in America's biggest elec- 
tronics project. Here's how this technician 
broke through the "education barrier." 

"Training and local assignments," recalls 
Bill Miles, "were what caught my eye 
when I saw an IBM ad in 1955. So I in- 
vestigated. Now here I am with an ad- 
vanced electronics education under my 
belt -and responsibility as a Group Super- 
visor in Project Sage. I work on the world's 
largest and most advanced computer. I 
live in my home town. And my future in 
the company is what I make it. Yet only 
2 years ago, I thought I'd gone as far as a 
technician ever could!" 

Becomes radar technician 
Bill's background is typical of thousands 
of capable, ambitious technicians who never 
acquired a formal engineering degree. His 
interest in electronics, aroused in Camden, 
New Jersey, high school, was nourished by 
a 3 -year stint as Aviation Radar Tech- 
nician in the Navy's "Black Cat" air -sea 
rescue squadron. 

Takes night courses 

Discharged in 1946, Bill married a girl 
he'd known in high school. During the 
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Bill Miles talks frankly about the technicians' biggest problem 

next 9 years, Bill was teacher in a radio -TV 
institute, TV service man, TV company 
technician, and chief supervisory TV tech- 
nician. All the while he pursued an engi- 
neering education at night. But growing 
family responsibilities made it more and 
more difficult. 

Finds doors barred 
However, feeling he was equipped for 
greater responsibility, Bill, now 30, in- 
vestigated several companies but found 
that, while they liked his abilities, his lack 
of degree barred the door to any significant 
future advancement. 

Enters IBM school 

In May, 1955, when he moved his family 
to Kingston, New York, and started at 
IBM, Bill wasn't quite sure what to expect. 
The 8 -month training course - valued at 
many thousands of dollars per man -had 
been the big magnet for him. He hoped the 
future would match his expectations. 

Meets head of school 
"Sixty of us started school at IBM, at- 
tending class 8 hours a day. The course 
consisted of about 20 subjects, mostly 
dealing with computer circuits and units, 

(advertisement) 

and maintenance techniques. The teaching 
was adult, superb. During training, we re- 
ceived a living expense allowance, over 
and above salary. We kept our own grades, 
and every 6 weeks when we reviewed them 
with the instructors, they asked us for ways 
to improve the course. I expected a casual 
`hello' when I met the Division Manager 
of Education, but he talked to me for an 
hour about myself and my interests. The 
real concern IBM has for you as an in- 
dividual, both before and after they hire 
you, is undoubtedly one reason why we all 
began to take a lot of pride in this outfit." 

Joins home -town computer site 

Bill had joined IBM as a Field Systems 
Engineer. After graduation, when 10 of his 
classmates were immediately promoted to 
specialized assignments, Bill was assigned 
to a computer site near his home in Mt. 
Holly, New Jersey, with IBM paying his 
moving expenses. For the first two months 
he helped install the SAGE computer, an 
important link in America's air defense. 
Ultimately, such computers will ring Amer- 
ica's entire air defense perimeter. Looking 
back, Bill notes, "I'll admit the work was 
laborious and difficult, but still I have a 
sense of great accomplishment. Together 
we all helped create something of value 
from almost nothing." 

RADIO & TV NEWS 
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World's largest computer 
"The computer is probably the largest one 
in the world, with over a million compo- 
nents. Flattened out, it would probably fill 
a ball field. The computer analyzes radar 
data on every object in the sky. Then it 
checks each object against available traffic 
information and identifies it as either 
friendly or hostile. It can make sugges- 
tions, but it can't send a Nike missile 
against what it thinks is a `baddie.' Only 
airmen can make that decision." 

Bill gets electronic computer education 
at IBM Kingston 

Supervises fifteen 
Recently promoted to Group Supervisor, 
Bill now directs an entire shift of 15 men, 
reporting to a Group Manager. His job: 
to maintain the computer in combat readi- 
ness. "I have to be familiar with the entire 
system. I rely on two types of specialists 
to help me: computer units men who are 
specialists in certain areas; systems engi- 
neers for the over -all computer." 

Miles does diagnostic programming 
on the Operating Console of the 

Sage Computer 
September. 1957 

Miles nails down problem with 
Site Manager R. Schimmel 

Buys house, car 
Bill has bought a 7 -room house in Mt. 
Holly. When not busy with his son and 
twin daughters, he likes to bowl. He drives 
a new automobile. He's enjoying the good 
life, and expects it to get even better. His 
employee benefits alone represent a cash 
value of many hundred dollars a year. He 
expects the IBM-sponsored General Educa- 
tion Program will prepare him for higher 
management responsibilities. Later, Bill's 
manager said, "He's currently assuming 
the responsibilities of an electrical engi- 
neer." 

But the question remains: Is Bill really 
an engineer? 

The "professional" engineer 
"No, I certainly don't consider myself a 
`professional' engineer, qualified to design 
machines, for instance. But the point is, 
I'm doing work ordinarily done by engi- 
neers . . . work usually denied to men 
without a degree." 

IBM upgrades technicians 
Could he do this elsewhere? "Of all the 
companies I know, IBM appears to be one 
of the few upgrading the technician to the 
level of engineering responsibility. Fortu- 
nately for me, IBM had the imagination to 
get men without degrees and encourage 
them to rise in responsibility and income 
to the level of their native talents ... not 
what their formal education dictates." 

"Student" Bill Miles 
diagrams computer circuit 

Both titles gain 
Is this a sign that the educational system 
is wrong? "Not at all," answers Bill Miles. 
"A Doctor's, -a Master's, a B.S. degree 
stand for something and always will. But 
if a technician can perform many jobs that 
traditionally belong to the engineer, they 
both stand to gain. The technician, because 
he gets much of the engineer's salary, 
satisfaction and recognition; the engineer, 
because he is free to do work which only a 
man with his formal training cän do. When 
everybody wins, and nobody loses, it's the 
sign of a good thing." 

Since Bill Miles joined IBM, opportuni- 

Home -town assignment pleased 
Miles' wife, son, twin girls 

ties in the Project Sage program, destined 
for long-range national importance, have 
grown more promising than ever. If IBM 
considers your experience equivalent to an 
E.E., M.E. or Physics degree, you'll re- 
ceive 8 months' training, as a Computer 
Systems Engineer. If you have 2 years' 
technical schooling or the equivalent ex- 
perience, you'll receive 6 months' training, 
as a Computer Units Field Engineer, with 
opportunity to assume full engineering 
responsibility. Assignment in area of your 
choice. Every channel of advancement in 
entire company open -and IBM is leader 
in a field that's skyrocketing in growth. All 
the customary benefits and more. WRITE 
to Mr. Nelson O. Heyer, Room No. 4309, 
IBM, Kingston, New York. You'll receive 
a prompt reply. 

IBM MILITARY 
PRODUCTS 

DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 

SUPPLIES 

TIME EQUIPMENT 
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Here's how to 
GET MORE WORK 

OUT OF YOUR 

Oscilloscope! 

A Complete, easily understood 
guide to using the handiest service 

instrument of them all 

MODERN OSCILLOSCOPES 
AND THEIR USES 
By Jacob H. Ruiter, Jr. 

Enlarged 
2nd Edition 

contains the latest 
data . everything 

you need to know 
about 'scopes! 

MORE THAN 30 
NEW PICTURES 

. plus 50 more pages 
on use of 'scopes in 
Color TV servicing . 

Industrial Electronics 
. Teaching . even 

in Atomic Energy work. 

Oscilloscopes are gold 
mines for servicemen who 
learn to use them fast, 
fully and accurately on all 
types of work -and here is 
a new, enlarged 2nd edition 
of THE BOOK THAT 
REALLY SHOWS YOU 
HOW. 

In clear, easily under- 
stood terms, it teaches you 
when, where and exactly 
how to use the oscilloscope 

how to interpret pat- 
terns . . how to use your 
'scope to handle tough jobs 
easier, faster, and better. 

It contains no involved 
mathematics -no compli- 
cated discussions. Instead, 

it gets right down to "brass tacks" in explaining 
how oscilloscopes operate. Then you learn exactly 
how to use them in lab work and on all types of AM, 
FM and television service -from locating troubles 
to handling tough realignment jobs. 

'SCOPES ARE "GOLD MINES" . . 

When You Learn to Use Them Right! 
Each operation is explained step by step. You 

learn to determine just where and how to use the 
'scope on specific jobs; how to make connections and 
adjust circuit components; how to set the controls; 
and HOW TO ANALYZE 
OSCILLOSCOPE PAT- 
TERNS fast and accu- 
rately. 

370 illustrations includ- 
ing dozens of pattern pho- 
tos make things doubly 
clear. 

No ofher type of specific 
service training can mean 
so much fo you in boosting 
your efficiency and earning 
power! Send coupon NOW 
for 10 -day FREE exami- 
nation! 

PRACTICE 10 

®f f 
ea 

.. . 

'SCOPE EXPERTS 

get better jobs 
... bigger pay! 

DAYS -FREE! 
Dept. RN -97, 
RINEHART 8, COMPANY. Inc. 
232 Madison Ave., New York 16, N. Y. 

Send MODERN OSCILLOSCOPES AND THEIR USES 
for 10 -day FREE EXAMINATION. If book is satisfac- 
tory, I will then send you $6.50 (plus postage) 
promptly in full payment. If not, I will return book 
postpaid in good condition and owe you nothing. 
(SAVE! Send $6.50 cash with order and we pay post - 

aue. Same 
10 -day return privilege with money re- 

NAME 

ADDRESS 

CITY, ZONE, STATE 
OUTSIDE U.S.A. $7.00 cash only. Money back if yen return book within 10 days. 

SWIVEL AUTO ANTENNA 
Tenna Mfg. Co. of Cleveland, Ohio, 

offers a novelty in auto aerial design. 
The "Bullet" antenna has a swivel 
base that permits the unit to be 
mounted to the top or side. Available 
in six models, the "Bullet" may be ob- 
tained with vertical masts for front 
mounting or angular masts for rear 
mounting. With the swivel feature and 
a mounting pad, which is provided, the 
antenna can be attached to a variety 
of surfaces on the car. 

QUICK -MOUNT MOBILE ANTENNA 
Antenna Specialists Co., Cleveland, 

Ohio, has an answer for those who 
would like a mobile communications 
antenna that can be attached quickly 
and easily to bumper mounts of cars 
without the need for drilling holes. 
Model M -2, engineered for transmit- 
ting and receiving in amateur mobile, 
industrial service, emergency commu- 
nications, and broadcast reception, 
uses a special chain -type bumper 
mount that holds securely a heavy- 

SURE TEST YOUR 

TRANSISTORS 

WITH THE 

EBY MODEL TT 

TRANS -TEST R 

DYNAMIC TESTS ON ALL TYPES 
OF PNP AND NPN TRANSISTORS 

VOM 

UP to 10 
MILLIAMP RANGE 
Complete with all 
necessary operating 

instructions. ctions. 

Eby offers the serviceman a 
Simple and modern foolproof 
method of testing all types of 
transistors. The TRANS- TESTER 
is so designed to work in - 
junction with any V.T.V.M., 
V.O.M. on any basic movement 
capable of 

r 
eading current up 

to 1OMa. or lower. 
The TRANS- TESTER measures 

the collector c ent at O bias 
times the current gain. The 
Model TT also provides the serv- 
iceman with thenecessary m a 

s 

ns 
of testing transistors without the 
use of additional expensive in- 
struments. Utilize any available 
meter or instrument around the 
sh 

Compact and readily acces- 
sible, the TRANS- TESTER is 
housed in a rugged metal box 
31/0 x 2z /e x 11/a. 

SALES CO. of N.Y. 
130 Lafayette Street 

New York 13, N. Y. 

duty spring and stainless -steel whip. 
The antenna is available as a complete 
unit or separate parts, for example, 
the mount, the spring, and the whip, 
are available separately. 

Also available is Model ASP 157, a 
mobile type for temporary mounting 
that uses a gutter clamp. The antenna 
can be quickly snapped on to the rain 
gutter that runs just over the top edge 
of the doors of a car. 

TV POWER -LINE ANTENNA 
Zenith Radio Corp., Chicago, Ill., is 

using its new "Wavemagnet" indoor 
TV antenna on several of its new port- 
able receivers and also making it 
available as a separate accessory for 
use with all types of TV sets. About 
the size of a large box of kitchen 

i 
i 

! i 

NORELCO F.R.S. 
TWIN CONE SPEAKER 

Beth cones operated by same magnet and voice 
coil. Smaller cone radiates frequencies above 

W powecr, 8and mdiffpedalower 
frequencies. 
pular 12" size. 

Response 25- 17,750 CPS. Lists at $54.95. 
Model 9760M. $24.95 Columbia's price 
MODEL 9762M: Same specs as above but has 3 
lb. Tiesnal PM magnet. Lists at $97.50. Co- 
lumbia's special price 535.00 

ARB COMMUNICATION RECEIVER 
Continuous tuning, 195 kc to 9000 he. 6 tubes. 
Superhet. 4 bands. Ideal for ham, marine, 
novice or aircraft. $19.95 Excellent cond. 

BC -683 RECEIVER 
27 -38 MC. FM. 10- channel, push -button con- 
trol or continuous tuning as desired. Ideal for 
CAP, fire, police or 10 meter FM. 
Excel. cond. $24.50 

RAX RECEIVER 
1500.9000 Kc. Covers 160, 80, 40 meters. 6 
tubes, superhet. Great for aircraft, marine, or 
amateur. Limited quant. $14.95 Only 

11/2" SQUARE PANEL METERS 
Jewel Movements. Brand New. Boxed! 

O.1 MA .$3.50 
0 -100 MA . 3.50 
0 -500 MA . 3.50 
0 -15 VAC . 3.95 
0 -150 VAC . 3.95 
0 -15 VDC . 3.95 

0-30 VDC ...$3.95 
0-500 VDC . . 3.95 
0.50 Mieroamps 5.95 
0-100 5.50 
0-200 4.95 
0-500 " 4.50 

BEEDE METER: 0.1 MA, 4" square. Cased in 
lucite. A beauty! Orig. cost $18.00. $5.88 
NOW! Reduced to only .P JJ ®® 

CRYSTAL STORAGE CASE 
Holds 70 crystals of FT -241 or -243 type. 
Brand new. Each 49f 

All orders FOB Los Angeles. 25% deposit re- 
quired. All items subject to prior sale. MINI- 
MUM ORDER 53.00. 
TO EXPEDITE YOUR ORDER MAIL TO DEPT. R. 

WAuxh{.{/.I 

, 

ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIFORNIA 
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matches, the unit mounts out of sight 
on the back of the receiver near the 
top. It makes use of the power cord 
and electrical wiring in the home as 
an active antenna element. A three 
position selector switch permits ad- 
justment for optimum reception on 
different TV channels. 

THREE -BAND ANTENNAS 
Hy -Gain Antenna Products of Lin- 

coln, Nebraska announces a series of 
"Triple Spanners" available with 1, 2, 
3, or 5 elements. These tri -band beams 
work on 10, 15, and 20 meters. Pre - 
tuned and pre- matched, they may be 
erected with no further adjustment. 
Three active elements are used on each 
band for maximum gain, and s.w.r. is 

1.65 to 1 or better on any band. Anten- 
na will handle one kilowatt on all 
bands. 

"Triple Spanners" feature adjust- 
able trap assemblies completely en- 
closed in weatherproof covers. Adjust- 
able capacitors are coded for phone or 
c.w. operation. The boom is of hot - 
dip galvanized steel. Element clamps 
are 3!E" wide with líß" plated bolts. 
These antennas are guaranteed for one 
year against defects in materials or 
workmanship. 

WARD SELLS TV LINE TO GC 
Ward Products Corp., Cleveland, 

Ohio, has announced the sale of its TV 
antenna business to Telco Electronic 
Mfg. Co., a division of the General Ce- 
ment Co., Rockford, Ill. At the same 
time, Ward is expanding its line of 
communications antennas. 

AUTOMOBILE AERIALS 
Electrend Products Corp., St. Jo- 

seph, Michigan, now furnishes a com- 
plete line of "Fidelitrend" antennas 

and boosters for car -radio use. Distinc- 
tively styled models are available for 
cowl, rear -deck, and dual- fender 
mounting. All use the patented "Coil - 
September, 1957 
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Burroughs 

Continues 

To Grow! 

Complementing Bur- 
roughs' recognized 
leadership in the com- 

mercial research, 
development and man- 

ufacture of machines 
for business, is the 
sound expansion 
of the Military 
Field Service Division 
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TECHNICIANS 
Here's How 

You Can 

ADVANCE 

p 
to 

ENGINEERING 
STATUS 

As a successful applicant you will 
attend a 22 -week formalized 
training program in Philadelphia, 
Pa., leading to nation-wide field 
assignments as a digital computer 
specialist. You will receive full 
salary during the entire training 
program. Generous benefits in- 
cluding educational assistance (in 
addition to above training). 

New Classes Are 
Being Formed Monthly 

If you have technical institute or 
military training in electronics 
(preferably combined with pulse 
circuitry) you are invited to ad- 
dress your inquiry to: 

MR. ROBERT LEVINSON 
Employment Manager 

Dept. M789 

Burroughs Corporation 
Military Field Service Division 

511 NORTH BROAD ST. PHILADELPHIA 23, PA 
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WE LOADED 

-4 4 /q/a, 
1 

FOR 
r--- 

C g5&IOSALE! 
16 TONS OF ELECTRONIC PARTS 

FREE! $5 WORTH OF RADIO 
PARTS WITH ANY 
$5 to $9 ORDER! 

FREE! LEOF XCL EXCLUSIVE TB NSIER 

FREE! $' WORTH OF RADIO 
PARTS WITH ANY 
$10 ORDER plus 

YOUR CHOICE OF ANY $1 ITEM FREE 
WITH EVERY 510 ORDER! 

NOTE: THIS 5 & 10 SALE APPLIES ONLY TO ORDERS POSTMARKED BEFORE OCT. 1 

END -OF- SUMMER OFF -PRICE SPECIALS! 
"POLYCASED" VARIABLE plified photo- electric relay (plans incl.). 

Su 
á1190t!' Á tx sect /110 to o 208 hundreds of uses. Reg. $2.98 

m£; Ose, sect. 10 to 
100 mf $1.95 3 -TUBE AC /DC AMPLIFIER 

SUB -MINI SPEAKER SALE! Fully wired! Sep. vol., tone con- 
Transistor hobbyists note! Choice 0'010. Lowest price ever! 0!1.99 
of 11/2 or 2" sq. 3 -4 $1.99 Reg. $5 

TUBES 1.91 extra, 
L .7 .7 

Ohm v.c 1 .7.7 
CRYSTAL PHONE 12" HI -FI PM SPEAKER 

Hearing -aid type. High ¡raped- 50 to 10.000 cps. Hvy Alnico 

too! 
ante. Use as mike, $1'.39 mag 

lbs 17 
net. 32 ohms v.c $3.99 .7 W-t'3 .7 

POCKET MULTI- TESTER 

1_1 
$13 lue! Only 31/, x 2 11/2" 
Bakelite case. 1,000 ohms /V. Zero 

adj. 0/15/150 /1000 AC & DO V; 
0 /150 ma; 0 /100,000 ohms. $8,99 W /test leads. in orig. pack.. 7. 

SUPER -SENSITIVE RELAY 
World's most sensitive; needs 100 
to 500 ro -amps, 1 VDC. 

SPOT cont. Makes nifty transistor m- 

TRANSISTOR DYNAMIC PHONE 
8000 ohm; super -powered, s 

tive (makes weak stgs 5 . $20 loud) $5 value. W /cord.... L Y 

SUPER SOLAR BATTERY 

famed tB2M, 25 /, x e 10/qq x 
then 

plug -in type, in handy case. $.1L ,88 
$10 value 

"SLIM JIM" CRYSTAL MIKE 
Hand -or stand; high output, 60 
to 105000 cps. 4s /s x 11 /s" pol- 

ished cast aluminum, w /built -in 
switch & cable Conn. $4.88 514.95 value 4 

3 TRANSISTOR TRANSFORMERS 
SUR -MINI. Finest silicon 

s 
teel. pen 

frame, color -coded, chart. 20.000 to 
1,000. 30,000 to 2,000CT. 1.39 500CT to 3.2'ohm... .each 

SCOOP! HI -FI TWEETER 
Lowest price! Elsewhere, $5.95 to $12! 
Metal cased, cone. Freq. esp. -3,000 
to 16,000 cps. Top quality & vol. Two 
types: S ohm or 16 ohm i 
Max. rating 20W. TVs x 21/2" $399 w /flat surface mtg. bracket .l . 

PANEL METER 
Indicates 6, 12, 24, 32 VDC. 2" 
sq. Bakelite. Orig. boxes. $ 1.99 Reg. $7 

WORLD FAMOUS TKIN ®DOLLARBUYS'- 
4 FERRI -LOOPSTICK 
cores. Hi -Q, asstd. flat 

& tubular.: 5 to 7" $1 long. Wt. 11/2 lbs. -P 
100 CERAMIC CON- 
DENSERS. Asstd. types, 

top mfrs. 30 values, color- 
coded. Discs, too. Reg. 6 
$15. P 

1._1 
15 ROTARY SWITCHES, 
Ceramic & bakel!te; 1, 

2, 3- gangs: std. hafts. GP 4t.3 lbs. Reg. $10. 
SUB -MINI SOLENOID. 

1 x 5/s X S /a ". Changes 
elec. energy to mechanical. 
12 VDC (Ñ 300 me. actu- 
ates plunger. Wt. 1 oz. $1 
Reg. 82.50. 

EMERSON TUNER. 111 -Q, 
permeability -tuned ANT 

& OSC coils. w /padders on 
2 x 4" plate; variable tun- 
ing meth. 500 to 1800 $1 
kcs. Reg. $5. 

40 POPULAR BULBS. 
Asstd. i 

n 
screw & 

bayonet to 6V. Wt. 1/2 $1 
lb. Reg. $4. 

30 POWER RESISTORS. 
WW, candohm, sand - 

coated, vitreous. 15 values; 
5 to 50W, 35 to 11000 
ohms. Wt. 2 lbs. Reg. $1 
$8. 

10 IF TRANSFORMERS, 
Metal c asstd. !regs, 

for radio, 
can, hobby 

uses. Wt. 3 lbs. Reg. $1 
$15. 

60 STANDARD KNOBS, 
asstd. colors, Bakelite & 

plastic. types 
too. Wt. S2 lbsCeRe $9. Cl 

20 PRINTED CIRCUITS, 
asstd. Top makes for 

transistor, radio, hobby $1 circuitry. Reg. $10. 

60 MICA CONDENSERS. SIX DIODES, crystal & 60 RESISTORS, many 
30 values, 00001 te silicon, asstd. sizes. $Q1 1% & 5 %. Insulated. 

01 mf to 1000V. Silver Reg, $15, -P 1/ to 2W, 10 ohms to 10 
5% Cl. 1V t. 1 lb. $1 60 TERMINAL STRIPS, mve>)s, 3ROgvalue$s. Wt, $1 Reg. $5. POSTS. Wide variety 125 RESISTORS, 1/2, solder lug, binding. $1 

1W; 40 values: 5 Ohms Wt $ 
to 10 megs. 5 %, to. $1 Reg. $15. 

10 ELECTROLYTICS, 
asstd. can. tubular types 

to 500mf. Wt. 3 lbs, $1 
Reg. $14. 

10 "POLY" BOXES. 
Asstd. sizes. Clear plas- 

tic, hinged, w /snap $1 
locks. Reg. $2.50. 15 VOLUME CONTROLS. 

Singles, dual to 1 
meg. Wt. 1 lb. Reg. $1 
$10. 

R/C CONTROL SCOOP! 
1_,1 Chassis incl. 3000 -ohm 
mini control relay, 115 to 
6.3 -1.5A fil. xfmr, resistors. 
tond., pot, sockets. Wt. 
2 lbs. 50 PLUGS & RECEPTA- 

CLES. Audio, 
chassis, panel '& spkr, 
types. Wt. 2 lbs. ri 100 RADIO PARTS. LI Surprise asstmt. Reg. 
value over $15! Wt. $1 
3 lbs. 

30 DISC CONDENSERS 
-transistor & printed 

circuit types. Reg. $1 
$8. 

40 PRECISION RESIS- 
TORS, Carbofilm, Wil- 

kors. etc. 1/e & 1 W 
asstd. Wt. 1/2 ib. Reg. 1 
$18. 

WORLD'S SMALLEST 
RADIO KIT. 21/2 x 10/4 

x 3 /q ", W / permeabilit; 
tuner, diode, all parts, $ 
instructions. Reg. $3.50. 

Check items wanted. Return entire ad w/ 
check or MO, including sufficient postage; 

excess returned. C.O.D. orders, 25% 
down. Rated, net 30 days. Print name, 
address, amount money enclosed, in 

margin. (Canada postage: 454 1st 
lb., 284 ea. addl. Th.) 

EXPORT ORDERS INVITED! 

. 1 lb. 

SET,C 1/16 
TWIST 

thru 1/2" 
DRILL 

64ths in graduated plas- $1 
tic holders. Reg. $4. ri 

P Plastic andle,ER3 
/16. 

7/16" Steel soccketlwr "enChes' 
in plastic case. Wt. 1 $1 
lb. $3 value. e. 

175 FT. HOOKUP WIRE 

colors. stranding blation, 
'!-18 to 24. Wt. 2 lbs. $1 Reg. 

25-fí. rolls. Asstd. 

eg. $3.75. 
3 OUTPUT TRANS- 

FORMERS. 50L6, 35L6, 
6V6, 50B5 to 3 -4 ohms 
v.C. Wt. 1 lb. Reg. $5. $ 

3 LBS. HARDWARE, 
aPProx. 2000 pes. Asstd. 

screws, brackets, etc. 
$1_ Reg. $8. P 40 RAN aTORS RE- 

SI STOTR. 
TRANSISTORS 

1/q" 
long. 20 lues: 15 ohms 
to 
Reg10 $6 

megs, color- coded. $1 
60 TRANSFORMERS, 
COILS. IF. RF, ant., 

slug -tuned 
c 

ils, chokes. 25 

$ es. Wt. 3 lbs. Reg. $1 
30 TUBE SOCKETS, 
Transistor, printed cir- 

cuit, 4 -14 prong, mini & 
standard types, some mica - 
filled. Wt. 1 115. Reg. $1 
$8. 

8 TRANSISTOR SOCK- 
ETS, for sub -mini tubes, 

too. Mica -filled. Reg. $1 
$3. 

40 MOLDED CONDENS- 
ERS. Black Beauties, 

.1rcf, to 1000V0,1 
too, 

Wt 1 $1 
lb. Reg. $8. 

60 TUBULAR CONDENS- 
ERS. .0002 to .1 mf; 

to 2000V. Oils incl. $1 
Wt. 2 lbs. Reg. $12. 

SUB -MINI P -N -P TRAN- 
SISTOR. 1/2 pencil 

eraser size, used "name" 
po 
s b h ets. $5 value. /spec $ 

1_1 
Postane -Stamp CRYSTAL 
MIKE, 3 /q" sq. $1 

Crisp, Clear to 8000 cps. 

LJ UTC 
TRANSISTOR uner" type. In 

terstage, 1 x 3/q x 3 /q "- Imp. 
ratios unknown. Color- Cl 
coded leads. Reg. $10. 

2 SMALLEST 1.F. LI TRANSFORMERS in the 
tworld! 1 /." sq. double -ended 

uned ferrite cores. 5 terms. 
Transistor, printed -Cir- $1 
cuit men, note! 

75 -PC. RESISTOR SPE- 
CIAL! All types asstd.; 

power, carbon, transistor, 
precision. 30 VALUES- $ 
WORTH S15. Wt. 1 lb. 

65 -PC. CONDENSER 
SPECIAL! All types 

asstd.; molded, oil, ceram- 
ic, paper, mica, variable 
discs! 

lbs. 
Reg. $15. Wt. $1 

TRON 
133 EVERETT AVE. CHELSEA 50, MASS. 

EASY TO LEARN CODE 
It Is easy to learn or increase speed 
with an instructograph Code Teacher. 
Affords the quickest and most prao- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes from beginner's alphabet t typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- 
erally takes the place of an operator - 
instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 
"acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plana. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40. ILLINOIS 
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805 G.E. new $3.95 each 
10,000 6F5 Metal 
New R.C.A. at .35 each 
10,000 6SH7 
RCA or Kenrad .30 each 
5000 3A5 RCA new .50 each 
3 B24W 3.95 each 
4 PR 60A 29.00 each 
6J4 1.70 each 
6AC7 .80 each 
6AG7 .90 each 
803 1.75 each 
2C39A 10.00 each 
2C40 8.00 each 
829B 9.00 each 

Minimum Order $10.00 

EMELTONE ELECTRONICS 
71 W. Broadway, New York, New York 

REctor 2 -1696 

tenna," which permits high signal gain 
with antenna heights of approximately 
17 inches. With this height, the an- 
tennas are kept from extending above 
the level of the car top, avoiding dam- 
age by overhead garage doors, over- 
hanging branches, and other obstacles. 
Also eliminated is the need for ex- 
tending and retracting the antenna. 

All models are available either as 
complete units including mount and 
cable, or as replacements designed to 
use the existing mount and antenna 
stub. 

MANUFACTURER EXPANSION 
Tele -Beam Industries, Napa, Cali- 

fornia, one of the leading western 
manufacturers of TV antennas, an- 
nounces plans for expansion and public 
financing. The company has developed 
a line of antennas for use in mobile 
and marine communications which are 
being supplied to manufacturers of 
such equipment. 

In addition, the company is manu- 
facturing transmitting and receiving 
equipment as well as antenna systems 
for the amateur market. It is also 
mapping out a marketing program to 
select new outlets for its products. Ex- 
pansion plans include renovation of 
the company's existing plant. 

TELESCOPING MASTING 
Channel Master Corp., Ellenville, 

N. Y., has introduced a line of high - 
carbon, galvanized -steel, telescoping 
TV "Super- Mast." A dual T -nut strap 
that houses both the insulator and the 
locking bolt for each mast section 

eliminates the use of two separate nut 
buckle straps. A free -turning, jam - 
proof guy ring and bearing is used for 
each section. Each ring is positioned 
below the joint, enabling the techni- 
cian to collapse the mast quickly with- 
out fear of jamming the sections. 

INDOOR TV ANTENNA 
Snyder Mfg. Co., Philadelphia, Pa., 

is marketing a dipole antenna de- 
signed to attach to and fold away be- 
hind a portable TV receiver. This do- 
it- yourself unit, the "Indoor Torque 
TV Tenna," can be fixed to the rear of 
the set via a twin -screw attachment. 
The staffs can rotate in complete cir- 
cles for best reception. 30 
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( MING 

S( ON! hlfi 
AN N UAL 
& AUDIO HANDBOOK 

(compiled by the editors of Radio TV News) 

Authoritative, comprehensive guide to hi -fi construction, 
maintenance and equipment . . . compiled by top au- 
thorities in the field. Includes complete instructions and 
plans for setting up your own system covers preamps, 
equalizers, amplifiers, tape recorders, speakers, enclosures 
and stereophonic sound. 

PARTIAL CONTENTS 

Why's and wherefore's of room acoustics, speakers, 
enclosures. 

How to buy and install preamps, equalizers, tone controls.. 

Do's and don'ts of amplifiers. 

Latest techniques and ideas on stereophonic sound. 

Tape recording ideas and recorder guidance. 

Transistor hi -fi. 

All about speakers and enclosures. 

Building, servicing and improving hi -fi systems. 

WATCH FOR THIS NEW ZIFF -DAVIS PUBLICATION 

AT YOUR FAVORITE NEWSSTAND 

only $1.00 
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Earn top salaries 
Build an exciting future! 
Read: 

YOUR CAREER IN ELECTRONICS 
a new Ziff -Davis publication 

This fact -filled volume prepared by the com- 
bined staffs of RADIO & TV NEWS and 
POPULAR ELECTRONICS is written for 
men who have a stake in the fastest -growing 
industry in the world -electronics ! If you're 

eager and ready to move into a more ad- 
vanced, higher - paying electronics specialty 
or want to begin an electronics career, don't 
miss this informative 132 -page publication. 

IT TELLS YOU 
what job opportunities are available in electronics 
how to prepare for a job in electronics 
how to get a job in electronics 

CONTENTS 
ELECTRONS, SLIDE RULES AND YOU - 

Careers in Electronics ... Am I Too Old to Learn Elec- 
tronics? ... Women in Electronics ... What About Tech 
Writing? ... Electronics Stands Guard 

CAREERS IN PROGRESS - 
I am an Atomic Engineer ... I Ride the Satellites and Rock- 
ets ... I Make Electronic Brains ... Thank Me for Safe 
Air Travel ... We Make Color TV ... We're Looking for 
Tomorrow 

SURVEY OF THE JOB MARKET - 
Personnel requirements of the largest electronic manu- 
facturing firms- number of technicians, engineers needed, 
kind of background required, salaries offered, training 
given and opportunities for advancement. 

COURSES, CREDITS AND DEGREES - 
Training for a Career ... Home Study ... College Training ... Resident Schools 

ELECTRONICS IS A PROFITABLE HOBBY - 
Spare Time TV Servicing ... Use Your Hi -Fi Know -How ... Build Gadgets for Money ... Kits For Sale ... Profit 
From P.A. Rentals 

BASIC ELECTRONICS - 
A brief course in the fundamentals of electronics. It gives 
the beginner a knowledge of terminology and some famil- 
iarity with the electronics field. 

buy a copy of YOUR CAREER IN ELECTRONICS 
on sale Sept. 5 at all newsstands -only 75c 
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POPULAR ELECTRONICS' 
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CYNE 

TRAIN N ÉST. A1- LOW 

T R 
RA E 

Only from famous COYNE do you get this 
modern up -to -the minute TV Home Training. 
Easy to follow instructions -fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In -. 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical Yob Guides to 
help you EARN MONEY QUICKLY IN A 
TV -RADIO SALES AND SERVICE BUSI- 
NESS -part time or full time. COSTS 
MUCH LESS -pay only for training -no costly 
"put together kits." 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free Book 
and full details including EASY PAY- 
MENT PLAN. NO COST OR OBLIGA- 
TION-NO SALESMAN WILL CALL. 

B. W. C00KE, JR. C OYN E 
PIES. 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept. 67 -HT5 Chicago 12, Illinois 

COYNE 
TRAINS YOU 

IN SPARE TIME 
AT HOME 

N 

FOUNDED 1899 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St , Chicago 12, III., Dept, 67HT5 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City Stjte 

FEAT u 

CENTURY TEST GEAR 
Century Electronics Co., Inc., 111 

Roosevelt Ave., Mineola, N. Y. has is- 
sued a colorful 6 -page data sheet cov- 
ering its line of test equipment for the 
service technician. 

Illustrated and described in some de- 
tail are the firm's Model ALT -1 an- 
tenna line tester, the Model CT -1 in- 
circuit capacitor tester, the Model 
CRT -1 tester- rejuvenator, the Model 
SS -1 speaker substitute, as well as the 
"Rejuva- Check" Model RJC -1, the 
"Transistor- Check" Model TC -1, and 
the "TV Dynatracer" Model TVD -3. 

A copy of this data sheet will be for- 
warded without charge upon written 
request. 

J. W. MILLER CATALOGUE 
J. W. Miller Company, 5917 S. Main 

St., Los Angeles 3, Calif. has issued a 
new general catalogue, No. 58, which 
lists nearly 1000 different replacement 
coils for television receivers, radios, 
and other electronic gear. 

Listed for the first time is a new 
series of transistor antenna rods, oscil- 
lator coils, and i.f. transformers. The 

1 NG FAMOUS FACTORY 

INDIVIDUALLY BOXED! 
GUARANTEED ONE YEAR! 

FACTORY BOXED 

FACTORY IRREGULARS 

NEW JAN SURPLUS 

EQUIPMENT TUBES 

ALWAYS 1000 
TYPES IN STOCK 

EXPORT ORDERS MANUFACTURERS 

INVITED ORDERS INVITED 

We Are Not Selling Price- 
We Sell Only Qualify 

Used Tubes, Electrically Perfect Factory Sec- 
onds, Brand New Factory Seconds and New 
and Used Jan Surplus Tubes. 

REMEMBER -You Buy Quality When 
You Buy Standard. Quality Never 
Shouts -It Always Whispers. 

FREE 
12" TV SET 
with every re- 
ceiving tube or- 
der of $100.00 
or more! 

FREE 
16" TV SET 
with every receiv- 
ing tube order of 
$200.00 or more! 

Bonus TV sets are 
shipped complete with 
cabinet and pictbre 
tube F.O.B. our ware- 

house. Wi.th 
slight adjust- 
ments and mini- 
mum labor they 
can be restored 

like new. 

firm's line of adjustable r.f. coils and 
chokes is covered in detail. 

A complete index and price list 
makes this catalogue especially useful 
to the ham, experimenter, hobbyist, 
engineer, and designer. The company 
will forward a free copy on request. 

TRANSISTOR WALL CHART 
General Transistor Corporation, 

91 -27 138th Place, Jamaica 35, N. Y. 
has compiled a handy wall chart which 
shows at a glance the applications, 
maximum ratings, and typical charac- 
teristics at 25 degrees C for some 56 
types of germanium junction alloy 
transistors. 

The chart also includes a handy in- 
terchangeability table, outlines of five 
different transistor cases, diagrams of 
various circuits, and standard IRE 
symbols and definitions. 

The Promotion Department of the 
company will fill requests for this free 
chart. 

INSTRUMENT CATALOGUE 
Trio Laboratories, Inc., 4025 Merrick 

Road, Seaford, N. Y. has just issued an 
elaborate 36-page catalogue and de- 
signer's guide with photos, outline 
drawings, description, theory of opera- 
tion, mounting details, and complete 
specifications on its entire line of min- 
iature, panel- mounting electronic in- 
struments. 

The catalogue, sectioned for fast 
reference, includes a.c. and d.c. vac- 
uum -tube voltmeters, power supplies, 

Below Is A Partial List -Send For 

FREE Complete List and Order Form 
QZ4 .. 
1A7CT 
IB3GT 
1C5GT 
106 
1C7G 
1D5GP 
1 H4G 
1J6GT 
1L4 
1L6 
1LA4 
1LA6 
1LB4 
1 LC5 
1LC6 
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1LE3 
1LH4 
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1N5GT 
1R5 
155 
1T4 
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1U5 
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2D21 
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3AL5 
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35Y4 ... 
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FREE I TWO SET 
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Tubes 
COUPLEE 

Shipped 
under 
and foreign 
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MORE!! 
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and special instruments such as multi- 
channel v.t.v.m.'s, phase meters, null 
meters, etc. 

The designer's guide section assists 
in the selection and application of v.t.- 
v.m.'s to measurement or monitoring 
problems and discusses the "how -to" 
phase of building electronic instru- 
ments into system equipment. 

Requests for this catalogue should 
be addressed to John Van Putten, tech- 
nical promotion manager. 

MUELLER CLIPS 
Mueller Electric Company, 1558Y 

East 31st St., Cleveland 14, Ohio has 
recently released an 8 -page catalogue 
which provides a complete description 
and illustration of every clip in the 
company's line. Emphasis is on alli- 
gator -type and miniature test clips, in- 
cluding the new low -cost "70 Series" 
alligators. 

New, easy to find, faster reading for- 
mat provides quick visual and factual 
index to the entire line. The factory 
will forward a free copy of the cata- 
logue to those requesting it direct. A 
free sample "70 Series" clip will ac- 
company the catalogue. 

ANDREW SUPPLEMENT 
Andrew Corporation, 363 E. 75th St., 

Chicago 19, Ill. has published a 32 -page 
supplement covering products recently 
developed by the company. 

Included is data on such items as the 
new 9 -inch u.h.f. transmission line, 
31 /s -inch u.h.f. coaxial switch, and the 
expanded and improved line of micro- 
wave and communications antennas. 

Copies of this well -illustrated sup- 
plement (21 -S), as well as copies of 
Catalogue No. 21, are available on re- 
quest to the manufacturer. 

EICO ROLLCHART 
Electronic Instrument Co., Inc., 

33 -00 Northern Blvd., Long Island 
City, N. Y. has announced publication 
of a new rollchart, the #666 -02. 

Incorporating listings for the newest 
tubes which have appeared on the 
market since the firm's Model 666 
dynamic conductance tube and tran- 
sistor tester was introduced, the roll - 
chart also includes listings from the 
earlier #666 -01 chart. 

For complete information on obtain- 
ing this newest chart, write the com- 
pany direct. 

FREQUENCY CALIBRATION 
Specific Products, 21051 Costanso, 

Woodland Hills, Calif. has issued an 
informative 4 -page folder describing 
the calibration of r.f. and a.f. signals 
with standard frequency transmissions 
which it is offering free as a service to 
the industry. 

Designated Bulletin 557, "Using 
Standard Time and Frequency Broad- 
casts", the booklet details a number 
of methods for utilizing the standard 
transmissions from stations WWV and 
WWVH, National Bureau of Stand- 
ards. It discusses, with diagrams, such 
topics as calibration of low fixed - 
frequency sources, upward extension 
September. 1957 

sturdy, steel FL-EkflA-TUDE TV 
masting is corrosion proof 

Perma -Tube, most famous name 
in TV masting, stays strong be- 
cause it is corrosion proof. Perma- 
Tube is treated with vinsynite- 
then coated with a metallic vinyl 
resin base both inside and outside. 

Perma -Tube is guaranteed to 
be free from rust in a salt spray 
test of 500 -hours minimum to 
ASTM Specification 13 117 -49T. 
Longer mast life is assured. 

Resistance to bending in Perma- 
Tube is greater than in galvanized 
masting. Machine -fitted joints 
speed field assembly, insure close 

tolerance for strength and rigidity. 
Joints are stronger than the tubing 
itself. 

Five diameters of fitted joint 
Perma -Tube are available, ranging 
from 21/2" OD to 11/4" OD. Tele- 
scoping masts can also be erected 
up to 50 feet high, using 10 foot 
lengths of high strength J &L 16- 
gauge Perma -Tube. 

Get complete details on popular 
Perma-Tube TV masting. Write to 
the Jones & Laughlin Steel Cor- 
poration, Dept. 495, 3 Gateway 
Center, Pittsburgh 30, Pa. 

Jones a Laughlin 
ST E L . a great name in steel 
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WORLD'S LARGEST 
MANUFACTURER OF 
ANTENNAS PRESENTS 

Ageitiza.é ̀ R#ce& 
LINE OF 

with "PRESTO" 
INSTANT MOUNT ASSEMBLY 

THAT OPENS AS EASILY 
AS AN UMBRELLA! 

Remove from box Open elements and Presto, it's ready! 

COMPARE TENNA FEATURES! 
Arrays are full size and completely pre - 

assembled New Polyethylene Cable Anchor re- 
moves all tension from terminals Front Bracket 
made of heavy spring temper aluminum alloy 
with High Q molded plastic insulator Rear 
Bracket made of heavy gauge aluminum to re- 
sist strongest gales and heaviest ice Doweled 
elements prevent whistling Director Bar on MODEL T -791 

Bar -X models improves performance on higher 
channels Full line: 8 single array models, 8 

stacked models and 8 "Do -it- yourself' models. 

THE TENNA MANUFACTURING CO. 
CLEVELAND 25, OHIO 

MODEL T -811 

BAR X BAR X 

MODEL T -781 

BAR X 
MODEL T -751 

ALL MODELS AVAILABLE SINGLE OR STACKED 
I N I N D I V I D U A L BOXES O R I N BULK 

MORE BARGAINS IN SURPLUS FROM KOPELOVE 
TS -16 /APN Test Set -Used for alignment and calibration of ARN -1, 
APN -1 and other radio altimeters. Has 28 -volt vibrator supply, audio 

and sturdy generator, many valuable parts. Complete with all cables an 
wood case. 

$7.95 Now only 
8C -906D Frequency Meter -144 -225 mc. Battery oper- 
ated. Complete with case. Only $6.95 
R- 76 'Aßß -13 Receivers Tunes 200 -400kc same 

a 
s BC- 1206. Requires 12 and 2(10 vde. New 512.95 Good 

used $7.95 
TS /92 Amplifier Alignment Unit -Crystal detector re- ceiver. 110v 60e power supply. Complete, Only ..519.9S 
I-196B Signal Generator -\ocv only $3.95 
TS -3 /AP Wave -Meter, Watt- Meter -Cavity tuned 2400 to 3400 me. New condition. A real buy $29.95 
TS -3A /AP Wave- Meter, Watt- Meter -Only $69.95 
RD -7 /APA 23 Recorder -Used for frequency monitoring, time signal. etc, Requires 80 -115 vac. 60 cycles and g,na 
28 adc? New, with hook $25.00 TS'170 -ARN -5 Test Oscillator -330 Inc. range. For Glide Slope receivers or other UIIF applications. Only $14.95 
H -22A /U Handset -with hangar and two extra covers 

RT -7 /APN -1 Altimeter Trans - 
-This terrific value in- 

cludes all 14 tubes, 27 -volt 
dynamotor and fan-ions wobbu- 
lator unit. Like nosy. .. $4.95 4 

APR -4 Laboratory Receiver - 
40 to 3300 me. Less tuning, 
units $85.00 
Minimum order 53.00. All items shipped f.o.b. 
warehouse. On C.O.D.'s include 2 with order. Olio 
residents add 3,5 Sales Tax. All items subject to prior 
sale. 

KOPELOVE ELECTRONICS COMPANY 
$5.25 Dept. RN -957. 1919 East First Street, Dayton 3, Ohio 
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of standard frequencies, audio fre- 
quency comparisons, and the use of 
standard time pulses. 

The bulletin also covers the pro- 
gram schedules of WWV and WWVH 
in considerable detail, using diagrams. 
It also includes a short discussion on 
code symbol notices of propagation 
disturbances as well as the conditions 
necessary for obtaining various levels 
of signal accuracy. 

"1957 MASTER INDEX" 
Supreme Publications, 1760 Balsam 

Road, Highland Park, Ill., has an- 
nounced publication of its "1957 Mas- 
ter Index " -a 48 -page listing of all the 
material which has appeared in this 
company's seventeen radio manuals 
and all TV volumes from 1948 through 
1957. 

Although each of the service ma- 
nuals published by the firm has its 
own index, this master listing will 
save time by giving direct reference to 
the volume involved and the page on 
which the material appears. 

Copies of the index are available for 
25 cents in coin. Postage will be paid 
by the publisher. 

POWER RECTIFIERS 
The Rectifier Division of Sarkes 

Tarzian, Inc., 415 N. College Ave., 
Bloomington, Ind. has just issued four 
new data sheets covering its line of 
power rectifiers. 

Sheet #16 gives data on the Type 
S -5011 full -wave silicon rectifier (1N- 
1150) ; #17 on the Type R silicon recti- 
fiers (1N1157, 1N1158, 1N1159, and 
1N1160); #18 on the Type S silicon 
rectifiers (1N1161, 1N1162, 1N1163, 
and 1N1164); and #19 on the Type V 
units (1N1165, 1N1166, 1N1167, and 
1N1168). All of the sheets carry full 
specs, features, characteristics, di- 
mensions, etc. on each of the units. 

Write the manufacturer for any or 
all of these data sheets. 

EIMAC CATALOGUE 
Eitel- McCullough, Inc., San Bruno, 

Calif., has recently issued a "Quick - 
Reference Catalogue" covering its line 
of tetrodes, triodes, klystrons, high 
vacuum rectifiers, mercury vapor rec- 
tifiers, vacuum capacitors, vacuum 
switches, vacuum gauge, finger stock 
and heat dissipating connectors, sock- 
ets, etc. 

The material is presented in com- 
pact tabular form and summarizes the 
electrical characteristics of all current 
commercial tube types in the Eimac 
line, including several new items not 
yet catalogued in the company's mas- 
ter listing. 

Write the manufacturer direct for a 
copy of this up -to -date catalogue. 

JOHNSON'S HAM GEAR 
E. F. Johnson Company, 126 Second 

Ave., S.W., Waseca, Minn., has issued 
a colorful four -page pamphlet which 
illustrates and describes its line of 
ham gear in some detail. 

Included are the "Aventurer ", "Ran- 
ger", "Valiant ", "Five Hundred ", "Mo- 
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bile ", "6N2 ", and "Pacemaker" trans- 
mitters; the "Kilowatt" amplifier; pre - 
tuned beams; "Rotomatic" rotator; 
and "Match- Stick" antenna system; 
as well as a variety of station acces- 
sories. 

For a copy of this listing of products 
in the "Viking" line or for more com- 
plete details on any specific item, 
write the company direct. 

"HIPERSIL" MANUAL 
A new 24 -page booklet entitled 

"Type C Hipersil Core Design and 
Application Manual" is now available 
from Westinghouse Electric Corpora- 
tion, P.O. Box 2099, Pittsburgh 30, Pa. 

Designated as Booklet B -7048, this 
new publication is written for produc- 
tion and design people concerned with 
the manufacture of transformers and 
reactors. It is illustrated with photo- 
graphs, diagrams, and data charts 
which explain what the type "C" core 
is, how these cores are made, and how 
they are best applied. Examples are 
given to illustrate how transformer 
cost can be reduced through use of the 
"Hipersil" cores. Techniques of band- 
ing the cores are discussed in detail 
along with recommended methods of 
mounting the cores. 

SPRAGUE WALL CHART 
A new and revised edition of the 

firm's "Ceramichart" has just been 
published by Sprague Products Com- 
pany, North Adams, Mass. 

The new chart, M -726, provides a 

complete background in ceramic ca- 
pacitors and printed circuits at a 
glance. Measuring 17 "x22" and bright- 
ly printed in orange and blue on 
durable paper, the chart has been de- 
signed for maximum usefulness. 

Schematic diagrams show where 
each kind of ceramic is used in four 
typical TV receiver sections and two 
typical radio circuits. There is a com- 
plete rundown on the major ceramic 
types, including general application, 
high dielectric constant, and tempera- 
ture compensating "Cera- Mite" capac- 
itors, "Bulplate" multiple capacitors 
and printed circuits, and the new "Uni- 
versal" ceramics recently introduced. 

The charts are free to all independ- 
ent service dealers from the company's 
distributors or direct from the com- 
pany for 10 cents. 

WIRE AND CABLE DATA 
Belden Manufacturing Co., Chicago 

80, Ill., has just released a new elec- 
tronic wire and cable catalogue, #857. 

The new publication lists many addi- 
tions to the firm's line, including new 
audio cables, new mike cables, new 
hook -up wire conforming to MIL spe- 
cification 16878 -B, and others. For 
quick and easy reference, the wires and 
cables listed in this new publication 
are grouped according to use and ap- 
plication. 

SENCORE LINE FOLDER 
Service Instruments Corp., 171 Of- 

ficial Road, Addision, Ill., has an- 

nounced publication of a new two - 
color folder covering its line of low 
cost, time -saving equipment. 

Write the company for details on 
obtaining a supply of these folders. 

PC- SCREEN RESIST 
Techniques, Inc., 52 Jackson Ave., 

Hackensack, N. J., is now offering a 
copy of its four -page information sheet 
covering "Supracote Blacktop #3 ", an 
improved screen resist for printed cir- 
cuits. 

The publication lists general and 
specific information on the product as 
well as data on methods of application, 
drying, removal, and screening. Man- 
ufacturers using printed circuitry in 
their production runs are invited to 
obtain a copy of this release. 

TRANSISTOR APPLICATIONS 
Raytheon Manufacturing Company 

has announced publication of Volume 
2 of its "Transistor Applications 
Book." 

This new volume supplements and 
broadens the scope of the predecessor 
book. It contains 60 pages of all new 
transistor circuits with full construc- 
tion details. Circuits employing the 
company's r.f. transistors as well as 
the popular CK722's are featured. 

The book is divided into application 
sections on receivers, amplifiers, ham 
gear, service equipment, and gadgets. 

Copies of this new publication are 
available from the company's tube dis- 
tributors for 50 cents each. 30 

Just Ouf 

nos, 

These too 1957 TV volumes cover erne i ally all sets of all makes. $ 
The new o Au 1957 TV manual fool ,des material almost to the 

te. Each giant an al has 19_ page, of service data, changes, 
double -size eievuite. Special price. each only 

New ADDITIONAL 1957 TV Volume 
LARGE MANUAL COVERS NEWEST 1957 TV SETS 
EARLIER TV VOLUMES STILL SOLD AT ONLY $3 

AMAZING BARGAIN 
Supreme twin 1957 TV manuals are the 

scoop of the year. Cover all sets of all im- 
portant makes. New ADDITIONAL 1957 TV 
volume gives you the very latest material. 
Your price for this mammoth manual is 
only $3. Supreme super values defy compe- 
tition. Each prior -year manual (at only $3) 
has a whole year of service material. Each 
volume covers different material, from 1948 
to latest 1957 sets. Include circuits, wave- 
forms, alignment, voltage charts, service 
hints, changes, and double -spread diagrams. 

Practically tell you how to 
make every repair. More 
pages, more diagrams, 
more service data per dol- 
lar of cost. Get the best 
for less. Get SUPREME. 

TELEVISION SERVICING COURSE 
Let this new course help you in TV servicing. 

Amazing bargain, complete, only $3, full price for 
all lessons. Giant in size, mammoth in scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 

short -cuts, UHF, alignment facts, hints, $ 1 

antenna problems, trouble -shooting, test 
cquipnlent, picture analysis. Special, only 

Newest 
RADIO DIAGRAMS 
Here is your complete source of all 

needed RADIO diagrams and service data. 
Covers everything from the most recent 1957 
radios to pre -war old- timers; home radios, 
auto sets, combinations, changers, FM, and 
portables. Super- sensational values. Only 
$2 for most volumes. Every manual contains 
extra large schematic diagrams, all needed 
alignment facts, parts lists, voltage values, 
trimmers, dial stringing, and helpful hints. 
Volumes are large in size, 81/2x11 inches, 
about 190 pages. See coupon at right for 
a complete list of these radio manuals. -> 

Supreme Publications 
Sold by All Leading Parts Jobbers 

September, 1957 

ALL NEEDED TV DATA 
Supreme TV manuals supply all needed 

service material on every TV set of every 
important manufacturer. Here is helpful, 
practical, factory -prepared data. It will 
really make TV servicing and adjustment 
easy for you. Join 157,000 servicemen who 
use, benefit, and save with SUPREME 
service manuals. In these volumes you get 
correct factory- checked circuits, alignment 
procedure, response curves, service hints, 
recommended changes, voltage charts, wave- 
forms, and easy -to -use giant -size diagrams. 
Here is your TV service material to help 
you do expert work double -quick; and 
priced at only $3 per annual volume. Be 
ready to repair any model by carrying in 
your car all 12 TV volumes listed in cou- 
pon below. Or try one of the new 1957 TV 
manuals to see what an amazing bargain 
you get for only $3. Send coupon for prompt 
shipment or ask your jobber. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park,ILL. 

1957 Radio Manual, $2.50 I Rush today TV manuals checked below and 
1956 Radio Diagrams, $2.50 Radio manuals at left. Satisfaction guaranteed. 1955 Radio Manual, only $2 

954 These annual 
Additional 1957 TV, $3. Early 1957 TV, $3. 

953 1956 Television Manual, $3 Early 1955 TV, $3. RADIO volumes 
952 Additional 1955 TV, $3 1954 TV Manual, $3. 
951 

specially priced 
only ly El 1953 Television Manual, $3. 1952 TV, $3. 

950 $2.50 1951 Television Manual, $3 1950 TV, $3. 949 each 1949 TV Manual, $3. 1948 TV Manual, $3. 
New Television Servicing Course, complete . .. .$3. 

I am enclosing $ Send postpaid. 

El 1946 I THIS GROUP 
ONLY 1947 % 

1946 $ 1942 
1941 

Et 
1939 EACH 
1926 -1938 Manual, $2.50 
Radio & TV Master Index, 25g 

Send C.O.D. I am enclosing $ 

Name: 

I Address: 

deposit. 
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T ansistorized 

Power Supply 

HIGH 

VOLTAGE 

D -C 
+ OUTPUT - 

Go modern. Build this transistor- 
ized mobile power supply using 
popular CBS 2N256. Compact com- 
bined inverter, rectifier and filter 
operates from automobile battery. 
Delivers up to 50 watts d -c output 
... for example, 250 volts at 200 ma. 
Replaces troublesome vibrator pack 
or dynamotor. Has no moving parts 
and offers efficiencies up to 85%. In- 
verter output is square -wave ... 0.1 
mfd filters it. This easy -to -build 
supply is ideal for mobile ... trans- 
mitter, receiver, sound system, etc. 

CBS 2N255 (6 -volt) and 2N256 
(12 -volt) power transistors are use- 
ful in many other economical ampli- 
fiers ... fixed or mobile. Write for 
CBS Power Transistor Applications, 
PA -16, for complete details on 15 

practical circuits, including this 
power supply. Or pick up Bulletin 
PA -16 along with your 2N255 and 
2N256 transistors at your CBS Tube 
distributor's. 

2N255...$2.60 net 

2N256...$3.00 net 
a 

CBS -HYTRON 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc. 
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The Diplexer Coupler 
(Continued from page 69) 

the line, the paralleled impedances of 
the two receivers have to be stepped 
up to 600 ohms each. As any antenna 
handbook tells us, the impedance (Ze) 
required of a quarter -wave section to 
match two other impedances may be 
determined by multiplying the two im- 
pedances to be matched (300 ohms and 
600 ohms) and then finding the square 
root of this product. The impedance of 
the transformer is thus found to be 
425 ohms. 

With this value, the antenna and line 
then see 300 ohms at the point where 
the line joins the matching . sections. 
However, when we go to other calcu- 
lations to determine what impedance 
each set sees at the point where it 
terminates, through the transmission 
line, at the junction, we find this value 
to be 900 ohms. This is a 3:1 mis- 
match. This mismatch may be cor- 
rected by inserting two resistors be- 
tween the terminals of the sets, as 
shown in Fig. 4. Note that, since these 
resistors are not in series with signal 
from the antenna, they create no addi- 
tional losses. 

These resistors, equal in value, per- 
form another important function. Al- 
though they do not drop signal from 
the antenna, they do provide a lossy 
path for any signal, such as interfer- 
ence, from one set to the other. They 
are actually in shunt with another path 
between the sets, provided by the two 
quarter -wave sections. 

Through the latter path, it is possi- 
ble for interference originating at one 
set to reach the other but, when it does, 
an interesting thing takes place. Since 
signal going from one set to the other 
through the two matching sections 
must travel a half -wavelength, it ar- 
rives 180 degrees out of the phase it 
had at the point of origin. However, 
signal traveling over the alternate re- 
sistive path remains in- phase. Thus, the 
two signals cancel each other. As a re- 
sult, signal isolation between the sets 
is high. 

With the five electrical requirements 
for good coupler performance thus 
achieved, there remained the physical 
problem of reducing 46 -inch lengths of 
425 -ohm transmission line (quarter - 
wavelengths at 65 mc.) to reasonable 
size. These were replaced by two pairs 
of coils (Fig. 1) carefully designed to 
simulate the distributed constants of 
the transmission -line sections. In pro- 
duction, these coils are adjusted under 
test conditions. 30 

Fig. 4. Equivalent circuit for the 
coupler, with isolating resistors. 

NATIONAL COMMUNICATIONS 
RECEIVER 

Model RBL -5. Operates from self contained 115 
V. 60 Cy. power supply. 6 Bands. 15 -660 KC 
(long wave). Original Gov't. acquisition cost 
over $600. Brand New, with manual, 
F.O.B. N. Y. Ship. wt. 100 lbs.... $59.95 
SCOPE, SIGNAL GENERATOR AND 115 V. 60 Cy. 
POWER SUPPLY all in one unit. Comes complete with 
all tubes. Metered. All of these are in excellent 
condition and make an excellent deal for conversion. 
parts, etc. No manual available at present. 
Shipping wt. 60 lbs. F.O.B. N. Y....ONLY $19.95 
WESTERN ELECTRIC DEMODULATOR Navy t'peCW- 
50125. Operates from 115 V. 60 Cy. Tins is a de- 
vice which converts modulated carrier current into 
pulses of DC voltage or current. Standard 19" Relay 
Panel Mount. Complete with tubes (6SL7, 6V6, 807(2), 
5U4); Ship wt. 60 lbs. Brand new. 
F.O.B. N. Y. $29.95 
ARC -5 -Xmtr 3 -4 Mc. Exc. W /tubes, xtal. 
Reduced to $3.95 
ARC -5 Dual Recvr Rack. $1.95 Band New 
RCA Inverter- Dynamotor Assembly. Power Unit for 

TRC -121. 
Inverter Input 115 VDC i. Amp. 
Inverter Output 115 VAC .5 Amp. 60 CY. 
Dynamotor Input 115 VDC 2 Amp. 
Dynamotor Output 630 VDC .230 Amps. 

Housed on single Chassis, with filters and 79.95 relay. Brand New. F.O.B. N. Y. Wt. 35 lbs. $ 
110 VAC POWER RELAY Leach #6104. 30 
A Yrr.1p. contacts DPST. Brand New. Orig. Pack. 
807W/5933. The rNew. zed Version f 807. Syl- 
vania Boxed. Br. New. Reg. $12.85. 

FI LAMIENT XFORMERSO(All 115 V. 60 Cy. Primar ass)) 
5.0 VCT 14 Amps. Enclosed, 
Compact 3 for $5.00; $1.95 
12. V. 4 Amps. Open frame, 
Small 3 for $4.00; $1.49 
OIL CONDENSERS (Rectangular, New, Top Brands) 
w/Brackets. 590 Doz. 59.00 2.0 Mfd. 1000 VDC 
4.0 Mfd. 600 VDC 892 Doz. $9.00 
10. Mfd. 600 VDC........ ..$1.10 Doz. 

(all other popular sizes in stock at low prices) 
CARBON MIKE XFORMER 75- 125,000 Ohms 
CT Cased, 11/z" 3 for $2.00 
Boxed 1625. New. 

Doz. $2.95; 3 for $1.00 
SSS XFORMERS 
(OST article) 3 for $5.00 
ISOLATION & FILAMENT XFORMER; Pri. 
115 v. Sec. 115 v. plus 6.3 V. tap ea $1.00 
KIT OF CARBON DEPOSIT RESISTORS. 1% 
App. 100 Very Special .................. 
KIT OF CERAMICIONS AND DISCS. 
100 Very Special $1.00 
AN /ASQ -1 Brand New. Used in conjunction with 
Esterline Angus Recorder to record magnetic 
disturbances in the earth's magnetic field.. $49.95 
VIBRATOR UNIT PE 125 AX or BX. Input 12 VDC or 
24 VDC. Autput 500 VDC 160 Ma. 11x7x9" 
Chassis. Standard Vibrators Exc. Cond.... $17.95 
OUTSIDE. WIRE 014 S.C. Solid Weatherproof Insula- 
tion. Double or Triple Braid. 1000 or 
500 ft. rolls. Per thousand, F.O.B. N. Y.. $10.00 

REX RADIO SUPPLY 
88 Cortland+ Street New York 7, N. Y. 

$1.00 

* * * * * * * * * * * * * * * * * * ** 
TREMENDOUS VALUES 

IN FAMOUS BRAND 
NAME COMPONENTS AT 

ENTER ELECTRONICS 

HI -FI AT LOW PRICE 
Net Center's 

NATIONAL Price Price 
Horizon IO 
Io.wnptt amplifier/ $ 79.95 $39.50 

COPLEY 
Speaker System 
8" woofer -cone tweeter 
27% x 231/4- blonde, 
walnut, mahogany 99.95 54.95 
Speaker System- square 
271 x 231 x 113/4- 

specifications same as 
above 119.95 64.95 

WELLESLEY 
Speaker System 
Two 8" and super. 
tweeter 
32' /z x 301 

COLLARO 
RC 456 
4 -speed record changer. 

NORELCO 
Speakers 

v #9770M- twin -cone- 
9,90 5.75 8-inch 

zs7160ñ -twin -cone- 327 22.50 
#9762M - twin -cone - 59.97 36.50 12 -inch 

.9 

169.95 93.45 

34.50 26.50 

Diamond Needles- Famous Make -Single Diamond 
$7.95 -Dual Diamond- Sapphire $9.95 

Telechron Clock Movement for Automatic on $2.79 
Limited Quantity at Our Special Prices - 
Mail Orders 25% Deposit, Balance C.O.D. 

BASIC AMPLIFIERS s TUNER AMPLIFIERS PRE- 
AMPS s PICKUP ARMS SPEAKERS SPEAKER 
ENCLOSURES RECORD CHANGERS TAPE RE- 
CORDERS CARTRIDGES TURNTABLES ETC. 
GET- OUR SPECIAL PRICES. 

CENTER ELECTRONICS CO., Inc. 
Dept. N1, 72 Cortland Street, New York 7 -CO 7 -6474 

* * * * * * ** ** * * * * * * * * ** 
RADIO & TV NEWS 
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AUGUST 28. 29, 30 
Pacific General Meeting. Sponsored by 
the American Institute of Electrical En- 
gineers. Pasco Senior High School, 
Pasco, Washington. Inspection trips to 
McNary Dam and Ice Harbor Dam have 
been scheduled. Further information 
available from A.I.E.E. headquarters in 
New York. 

SEPTEMBER 4, 5. 6 
Special Technical Conference on Mag- 
netic Amplifiers. Sponsored by PLIE and 
A.I.E.E. Penn Sheraton Hotel, Pitts- 
burgh, Pa. Information regarding pro- 
gram available from G. F. Pittman, Jr , 
% Westinghouse Electric Corp., P. O. 
Box 10596, Pittsburgh 35, Pa. 

SEPTEMBER 8 -14 
National Television Week. Sponsored by 
RETMA, NARTB, NARDA, and Televi- 
sion Bureau of Advertising. 

SEPTEMBER 8, 15, 22, 29 
MARS Eastern Technical Net. Special se- 
ries of technical sessions with outstand- 
ing speakers. Net time is Sundays at 
2 p.m. (EDT) on 3295 kc. and 7540 kc. 
Harvey McCoy, AF2IYX, is net director. 
Contact him for further details on the 
specific programs. 

SEPTEMBER 13, 14, 15 
Sixth Annual Chicago High Fidelity Show 
Sponsored by Magnetic Recording In 
dustry Association and Internationa 
Sight & Sound Exposition, Inc. Palme 
House, Chicago, Ill. 

SEPTEMBER 17, 18, 19, 20, 21 
First Chicago Show. Sponsored by the 
Institute of High Fidelity Manufactur 
ers. Morrison Hotel, Chicago. Septem 
ber 17, for trade only. Open to public 
balance of run. Further information from 
Sanford Cahn, director of shows for the 
Institute, 125 E. 23rd St., New York 10 
N. Y. 

SEPTEMBER 24, 25 
Sixth Annual Industrial Electronics Sympo- 
sium. Sponsored by A.I.E.E., IRE, and 
Chicago sections of both societies. Mor- 
rison Hotel, Chicago, Ill. Further de- 
tails from E. A. Roberts, % Union Ther- 
moelectric Corp., 2001 Greenleaf, Ev- 
anston, Ill. 

OCTOBER 7, 8, 9 
National Electronics Conference. Spon- 
sored by A.I.E.E., IRE, Illinois Institute 
of Technology, University of Illinois, and 
Northwestern University. Hotel Sher- 
man, Chicago, Ill. Inquiries should be 
addressed to NEC, 84 E. Randolph St., 
Chicago I, Ill. 

OCTOBER 7 -12 
New York High Fidelity Show. Sponsored 
by the Institute of High Fidelity Manu- 
facturers. New York Trade Show Build- 
ing, New York City. Contact Institute at 
125 E. 23rd St., New York 10, N. Y. 

OCTOBER 9 -12 
1957 Convention. Sponsored by Audió 
Engineering Society. New York Trade 
Show Building, New York City. Sherman 
Fairchild, president of Fairchild Record- 
ing Equipment Co., Long Island City, 
N. Y., is chairman of the convention 
committee. 

September, 1957 

FM COMMUNICATION EQUIP. 
FM RECEIVER 

10 Tubes, con- 
tinuous Tuning & 
Push Button Tun- 
ing on 10 preset 
channels - com- 
plete with Tubes, 
Speaker, Squelch 
Circuit, & 2 
Phone jacks. 

Power required: 220 VDC 80 MA & 12 VDC. 
BC -3050 REC. -30 to 50 MC, Converted, ready 

to operate. Gov't. Reconditioned 834.95 BC -683 REC. -27 to 38.9 MC. Gov't. Recond ..... $39.5 
BC -603 REC. -20 to 27.9 MC. Gov't. Recoud $19.5 
BC -604 TRANS. -30 Watt, 20 to 27.9 MC Crystal Con- trol. Ten Preset Channels. Power required: 625 VDC 225 MA & 12 VDC. Prices: Used..$14.95- New $19.95 
BC -924 TRANS. -30 Watt, 27 to 39.1 MC. Four Pre- set Channels. Power required: 400 VDC 400 MA. Not Crystal Control. Prices: Used...$14.95- New $19.95 OUTPUT & INPUT PLUGS for Rec. & Transmitter $1.00 FT -237 BASE to hold Rec. & Trans. 

Used: 
DM -34 12 V Dynamotor For BC-30 0, 603, N683 

$14.95 

Used 
117 Volt 60 Cycle Power Supply f /BC -3 50 c6 3, $2.95 

683 $17.95 DM -35 12 V Dynamotor For BC -604 Used $12.95 DM -65 12 V Dynamotor For BC -924 Used: $12.5 
BC -659 TRANS & REC. 

BC -659 Trans. & Rec. FM -27 to 
38.9 MC- Crystal Control on Two 
Preselected Channels. 5 to 10 Watt 
-Complete with Tubes, Speaker, 
etc. -Used $29.95 
POWER SUPPLY for BC -659 -6 
or 12 VDC. Used: $9 95: 117 V 60 Cycle New: $24.95 

1 -208 FM SIGNAL GENERATOR- Standard of Volt- 
age Frequency and Frequency Deviation for the test alignment, calibration, sensitivity measurements of FM Receivers. Frequency Range 1.9 to 4.5 MC & 19 to 45 
MC. Frequency Deviation can be adjusted 0 to 5 KC for 
1.9 to 4.5 MC and 0 to 50 NC each side for the 19 to 
45 MC Band. Stability .03 percent through use of crys- tal calibrator. Modulation Freq.: 150.400, 1000, 2500, & 5000 CPS. With Output Meter & Speaker; 115 Volt 
60 cycle or 12 VDC input -Used $59.50 

Frequency Standard 
OSCILLATOR TS -385 

Shown at left of picture - 
Crystal controlled, 376 to 
418 MC; 115 V 60 cycle in- 
put Tubes: 6X5, 6X7, 655, 
6V6, 6A8, & 3970. KC Crys- 
tal w /Schematic, Prices: 
Used $9.95 -New .$12.95 
SIGNAL GENERATOR 

-198 -Shown in right corner of picture -8 to 15 MC, 
with Modulation. Complete with 3 Tubes, 115 V 60 
cycle. Size: 10V0" L x 7" D x 8" H. With Cover. 
Used $6.95 -New $9.95 

TRANSMITTER 
Crystal Control -3.5 to 4 MC. 50 
Watts; MO -PA for CW. With 
Automatic Keyer Motor & Code 
Wheels. 2/1625 & 1 /25LG Tubes. 
Complete with Instruction Book 
& Conversion. 
T -121 -New $4.95 

RANGE BEAM FILTER 
1020 cycle acceptance or rejection. W/ 
PL -55 Plug & Cord for plugging into 
Rec. Two output Jacks. New $1 95 
FL -8 Filter, Used $1.50 
FL -5 Filter $1.00 

G. E. PYRANOL COND. 
G. E. PYRANOL CONDENSER 
-25.6 MFD. 1000 -2000 Volt 
Operating. Size: 33/4" x 31/4" x 
61/4". Can negative. Prices: 
$4.5 ea. - Or 2 for $9.00 

INTERPHONE KIT 
Interphone Kit - 
Consisting of H -22 
Handset with recoil 
Cord. Handset 
Holder in metal 
box. 35 Ft. 7 Cond. 
Cable, 14 Ft. Flex. 
Conduit, Switch 
Box, Tape, Instruc- 
tion Book & Extra 
Parts -NEW: $9.95 

ROCKET TRANSMITTER 
1330 to 1850 KC -with 18 Ft. circumfer- 
ence Parachute. Spark Gap Transmitter, 
used for jamming; battery operated and 
with mechanical timer control. Size: 40" 
H x 7" Dia. T -95 /CRT- 2....NEW: $7.95 

POWER SUPPLY PP- 111/APS -10 
Complete with Tubes: VR- 
105, 6X5, 5R4, 6Y6, 
6SH7, & 2X2. Input 115 
V 400 cycle & 24 VDC; 
Output 4000 VDC, 105 
VOC & 300 VDC. Shock - 

nn ted Chassis, Size: 9" 
W x11" H x 12" D. 
NEW: $8.95 -USED: $5.95 

INDICATOR 
ID -99 /APS -1 O 

With 5FP7 Scope 
Tube, 6AL5, & 

2/6A1(5 Tubes. Includes Video, 
Deflection, Focusing, & Brilliance 
Controls Used: $4.05 
ID- II /APS -4 - 3" Scope Tube 
3FP7 & 2/616 Tubes New: $3.95 

PULSE ANALYZER INDICATOR 
ID- 228/APA -64- Contains two 200 Mi- 

meters, 2. /z Meters. Pulse rate 
Freq.: 0 -5OO & 0 -100 cale, d Multi- 
plier Switch 2l -x2 & x10. Other Meter 
Pulse Width w /0 -5 & 0.20 scale Mul- 
tiplier 81 & x4; plus On & Off and 
Reset Switch. 

USED: $6.95 -NEW: $9.95 

PANADAPTOR OSCILLOSCOPE 
10-80 /APA -17- Indicator with 5" 
Scope Tube, SJP2, 6V6, 6SH7, 65.17, 
2 /64C7, 2/6H6 Tubes. Scope Con- 
trols Focus, Horizontal, Vertical, In- 
tensity, & Gain. Also 400 cycle 
Selsyn Motor. 
Prices: NEW: $14.95 -USED: $9.95 

BC -221 FREQUENCY 
CASE Or TS -164 Meter 
Case, With Voltage Regula- 
tor Tube VR -105 & two Bal- 
last, Relay, etc. Front Comp. 
95 /a" x 71/4" x 7s /e ". Rear 
Compartment 2" Deep. 

NEW: $3.95 

MAGNETS - MAGNE- 
TRON MAGNETS, as pic - 
tured -A p pro x. 1800 
Gauss, shown at left: $12.5- Apprim. 4800 
Gauss, shown at right; 
$14.95 ,.:,. 

AMPLIFIER 
Using 2/6V6 Tubes, Carbon Mic. 
Input and tapped output Trans- 
former. Audio Oscillator for sig- 
naling. Complete with Tubes & 
Case (less Dynamotor) BC -667- 
N New $2.95 

BC -212 AMPLIFIER, Using 2/6C5 Tutees.. New: $1.95 

DYNAMOTORS & POWER SUPPLIES: 
DYNAMOTORS -See our last month's Ad -or write 
us your needs! 
117 V 60 cycle Power Supply For BC -1206 $18.95 
117 V 60 cycle Power Supply For 274/ARC -5 18.95 
117 V 60 cycle Power Supply F /BC- 603 -653- 3050 17.95 
117 V 60 cycle Power Supply F /BC- 348 -312 etc. 18.5 
GN -45 Hand Generator -6 V 3 A; 500 V 140 MA 

w /Lep & Seats 9.95 
PE110 Power Supply-I17 V 60 cycle -BC -669 

MISCELLANEOUS: 
New: 49.50 

ID -60 /APA -10 -3" Scope, 21 Tubes -New $49.50 
SCR -625 Mine Detector- Reconditioned 39.95 
AN /P D R -T2 Geiger Counter -Used, Checked 14.95 
Crime Detector -Ultraviolet & Mercury Vapor, 

Light Assy. -New 69.50 
Visual Identification Flash Assy. -6 or 12 Volt, 

New: 29.50 
EE -8 Field Telephone Set- Reconditioned 14.95 
RM -52 Remote Control Unit -Used: $ 1.95 -New: 2.95 
RM -53 Remote Control Unit -Used: $ 2.95 -New: 4.95 
RM -I2 Remote Control Unit -Used: $14.95 -New: 19.95 
RM -13 Remote Control Unit -Used: $18.95 -New: 23.95 I NOTE: For Items previously advertised but not listed 
RM -29 Remote Control Unit -Used: $ 3.95 -New: 4.95 here, please write for Catalog. Sent free on request! 

Address Dept. RN $5.00 Order Minimum 25% Deposit on C.O.D.'s All Prices F.O.B., Lima, Ohio 

HIGH FREQ. RECEIVER 
53 to 88 MC-For remotely controlled 
radio systems on preselected fixed Freq. 
Complete with 6 Tubes: I /6SN7, 3/6SL7, 
I /6SG7, I/615 and 24 Volt Dynamotor. 
Price New: $7.95 

ANTENNA 
RADAR 

AS -N /APS- 3-With 18" Reflector, 24 

VDC Motor, Position Indicator and 
Wave Guides NEW: $19.95 

RECEIVERS -TRANSMITTERS: 
SCR -522 Rec- Trans. 100 to 156 MC Used: $34.95 
RT -19 /ARC -4 Rec- Trans. 144 to 148 MC 

Less Tubes Used: 12.95 
BC -375 Trans. 100 Watt; 200 -500 KC: 

1500.12000 KC Used: 29.95 
TA -12 Trans. 100 Watt; 300.600; 3000- 

7000 KC Used: 32.95 
T -23 Trans. 100 to 156 MC Used: 14.95 
BC -625 Trans. 100 -156 MC (Part of SCR- 522).U: 22.50 
BC -457 Trans. 4 to 5.3 MC Used: 4,95 
BC -456 Trans. 5.3 to 7 MC Used: 4.95 
BC -696 Trans. /Navy Type -3 to 4 MC Used: 4.95 
Navy Type Comm. Trans. -2.1 to 3 MC: 

New: $9.95: Used: 7.5 
BC -230 Trans. w /Coils- 2500 -7700 KG. Used: 8.95 
BC -624 Rec. 100 -156 MC (Part of SCR - 

522) Used-W/Tubes: 19.95 
Used-No Tubes: 9.95 

RA-I0 Rec. 150 -1100 KC & 2 -10 MC w/ 
Control Box & Cable Used: 34,95 

BC -1206 Rec. 200.400 KC.... Used: $4.95; New: 9.95 
R- 4 /ARR -2 Rec. 234 to 258 MC Used: 6.95 
R -24 /ARC -5 Rec. 500 to 1500 KC New: 19.95 
Navy Type Rec. 1.5 to 3 MC Used: 7:95. 
BC -454 Rec. 3 to 6 MC Used: 7.95 
BC -455 Rec. 6 to 9 MC Used: 7.95 
BC -229 Rec /w /Coils -25011 to 7700 KC Used: 6.95 
BC -966 1FF Rec. f60 -211 MC-13 Tubes Used: 5.95 
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8 NEW 

PRODUCTS 
... just a few of the many 

new B -T precision 
engineered products. 

FIELD STRENGTH METER Model FSM -t 

A portable precision instrument for 
accurate measurement of RF signals. 
Continuous tuning from 54 me to 216 
me covering VHF -TV, FM, mobile, air- 
craft, ham, industrial and CD. Use of 
B -T UHF converter extends range to 
entire UHF band. $310 net 

3 MASTERLINE CRYSTAL - 
CONTROLLED CONVERTERS 

Model MVC: Hi -to -Lo channel VHF converter. 

Model MLC: Lo -to -Lo channel VHF converter. 

Model MUC: UHF to VHF converter. 

Extremelystable,self- powered with two matched 
75 ohm outputs. All channel VHF mixing net- 
work. Flat within r/2 db over full 6 me output. 
For color and black and white TV. 

4 INDOOR TV SYSTEM TAPOFFS 
Easy to install, matched low cost tapoffs 
Model 101 -75: single isolated tapoff 
for recessed mounting. For RG -1 1 /U or 
RG -59 /U, with 75 ohm jack. 
Model TO1 -300: has 300 ohm terminals. 

Model T02 -75: two 75 ohm outlets from 
RG -1 1 /U or RG -59/U cable. 
Model 102 -300: two 300 ohm isolated 
outlets from RG -1 1 /U or RG -59/U cable. 

sold by electronic parts distributors 
for further information use coupon below 

BLONDER -TONGUE LABS, INC. 
9 -25 Ailing Street, Newark 2, N. J. Dept.RTN -91 

Please send me literature covering: 
Field Strength Meter Masterline Converters I 

Indoor TV System Tapoffs 

Name - ..._...._... l 

Address.... _.._......._._ 

City Zone....._.. State 
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Service 
Industry 

THE MEMBERS of the Electronic 
Service Dealers Association of West- 

ern Pennsylvania, Inc., have been 
deeply disturbed over the invasion of 
self- service tube testers in that area. 
In urging its members to install test- 
ers in their shops to meet this compe- 
tition, the editor of their monthly 
newsletter said recently : 

"We are all aware that manufac- 
turers and distributors are exploiting 
the public via tube sales in general re- 
tail stores. We also know that the end 
effect will be hundreds of drug and 
retail stores polluted with these things 
selling tubes like eggs and eventually 
tearing the price structure right out 
from under our feet. 

"There are those who rest on their 
large, chubby undersides and tell us 
that they must sell and we can help 
them sell by working for free so that 
they may acquire more -so chubby un- 
dersides. Some of us are doing just 
that. 

"As it now stands, we can only meet 
this competition by installing these 
checkers in our own shops to at least 
get the consumer into our stores. Let 
them check their own tubes. If they 
desire assistance then assess them a 
regular fee for your time and check 
the tubes on your own efficient tube 
checker. Take advantage of the offers 
made by a couple of our good dis- 
tributors who will install these check- 
ers in your shops at their cost. Keep 
this service business in your shop 
where it belongs." 

Indianapolis, Indiana, was the first 
city in the country to have almost 
complete saturation of self- service 
tube testers in drug stores. At the 
present time, practically every drug 
store in the city, irrespective of its 
location, has a self- service tube tester 
prominently displayed. The men who 
handle these checkers are giving lo- 
cation owners up to 35% of tubes sold. 

In the light of this widespread com- 
petition from non -electronic retailers 
the following article, under the head- 
ing "Voice From Gobblers Knob." 
which appeared in the first issue of 
the monthly IESA house organ, The 
Hoosier Test Probe, is an interesting 
reflection of service thinking in that 
area about competing with self- service 
testers: 

"Hit bein' a warm summer day an 
me havin' my work caught up, I 
ambled down the road apiece to my 
cousin Luke's shop which is on the 
other side of town. Luke's my only 
competitor in these here parts, an hav- 
in' the TV service business all in one 
family can be kinda nice. 

"As I walked in the front door, I 
could tell somethin' were wrong. Luke 

FANTABULOUS 
IMPORTED BRITISH FM TUNER 
FOR UNEXCELLED RECEPTION 
DYNAMIC "V" BEAM TUNING INDICATOR 

Compare Our Specifications With Other Tuners 
Costing Up To Twice Our Price. Reception fo 
150 Miles. Factory Wired and Tested. 
Sensitivity-: 0.9 microvolt for 20 db quieting; 1.e vv 
for 30 db. Frequency response 20- 20.00(1 cps 
db. Inputs: 300 OHM balanced. IF band width 200 KC. 
Stability: only 20 KC. Stable after 1 minute. 6 /dul- 
lard high gain, r low e tubes; 10 turned c uits. 
Front end completely shielded i a solid casting Bet - 
ter than Ft requirements. Frequency 1 

eae 
e_ to 

108 MC with fl10 logging scale. Grounded mtd a 
amplifier eflex converter completely so 
mites 

r 
in s. 

el 
control: 

yrflex 
ceramic 

ondeo 
used throughout with carbon de ntited resistors. 

rs. 
"V beam tuning indicator. ami. 

unbreakable precision-calibrated dial assembly. 
input connection: st is Off when phony is on. 

year ir rn o ll part Tubes c 
a 

stand- 
ard f0 d; 110/125V 50-60 cycles; 30 watts. 
101 " wide; high; St,'" deep. 12 . 

AIREX'S LOW $ 

4 4 INTRODUCTORY 
PRICE 

.95 
Wood cabinet (Mahogany or 

$8r95 Blonde) .7 

If you are e building a Hi -Fi System, SEND US YOUR 
LIST OF COMPONENTS. We will give you a PACK- 
AGE QUOTATION ON THEM. 

All merchandise is brand new, factory fresh 6 guaran- 
teed. Mail 6 phone orders filled on eipt of certified 
Check or MO of 20% of items as a deposit. Balance 
C.O.D., F.O.B. factory N. Y. Prices A specifications 
subject to change without notice. 

AIREX RADIO CORP. 
64 -R Cortland+ St., N. Y. 7, CO 7 -2137 

TELEVISION 
TUNER 

SERVICE 
UHF & VHF 

FOR THE EXACT TV TUNER 
REPLACEMENT USE A CASTLE REBUILT UNIT 
Every Rebuilt Tuner Carries Full 90 Days Warranty 

Aligned to Original Standards Under Laboratory Con- 
ditions. Oscillator Tracking Assured by Crystal 

Standards 

SAME DAY SERVICE Dealer Net Price 
Exchange Tuner Shipped 

Tuner Same Day Defective Unit ( Tuner Received ] UHF or VHF 
Any Tuner, for which 
Rebuilt Unit s out of Including All Were Parts 
stock, Overhauled in 48 (Except Tubes, Where 
hours. Needed) 

Just forward defective Tuner prepaid. Complete with 
good tubes and all damaged parts -please quote make 
and model. 

Terms: C.O.D., F.O.B. Chicago or Toronto 

Castle TV Tuner Service 
1723 LUNT AVE. W.. CHICAGO 26, ILL., U. S. A. 
152 MAIN ST., TORONTO 13, ONT., CANADA 
Su poliers of Rebuilt TV Tuners to Leading Manufac- 
turers, Technicians and Service Dealers from Coast 

to Coast 

TAPE RECORDERS 
Tapes -Accessories 

MERITAPE 
Low Cost, Hiph 
Quality Re- 
cording Taoe- 
in boxea or 
cans. 

Nationally Advertised Brands 
UNUSUAL VALUES 
Send for Free Catalog 

DRESSNER 
69 -02 RA -174 St. 

Flushing 65, N. Y. 

RADIO & TV NEWS 
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was a standin' by his counter an' his 
face was the brightest shade of purple 
ever I've seen. I jist waited an purty 
soon he simmered down, returnin' to 
his natural color again. 

" 'If that customer don't beat all,' 
sputtered Luke, ` makin' me quit dig - 
gin' fishin' worms to test some tubes 
for him, then gettin' mad when I 
asked him to pay a little somethin' fer 
my time.' 

"Well sir, that made me think a bit. 
Ya see, I'd noticed how things were 
up in the city, what with drug stores, 
super markets, an all, havin' tube 
testers an' sellin' tubes in competition 
with fellows in the service business. 

" 'Luke,' I says, 'there's real money 
to be made sellin' tubes providin' we 
don't let the business git away from 
us. In return for this extra profit, 
which we've been takin' pretty much 
for granted, maybe we owe these cus- 
tomers a little bit of our time. If we 
don't do this an keep 'em comin' in 
here for their tubes somebody else 
may do it for themselves.' 

"'We don't have any big drug stores 
or super markets here, but the feller 
that runs the fillin' station out at the 
crossroads is a real go- getter. I can 
jist imagine him with a tube tester 
and big signs up, a takin' all our tube 
customers away.' 

"Luke and I decided right that aft- 
ernoon to paint big signs on the front 
windows of both our stores announcin' 
that we test tubes free. Bet those 
service fellers in the city wished 
they'd a thought of that afore it was 
too late. Ya know, still might not be 
too late for them." 

Many service dealers who initially 
were "up in arms" when self- service 
testers appeared in their areas later 
took a second look at the do -it -your- 
self trend and adopted it to the bene- 
fit of their own businesses. They 
found that, while a large segment of 
the public is interested in doing its 
own home repair work, these people 
welcome and appreciate expert advice. 
The result is that many electronic 
service shops have become real "serv- 
ice centers" in their communities by 
handling a variety of small tools and 
fittings that are needed in home main- 
tenance work, as well as offering free 
tube -testing facilities. 

Consumer spending for services has 
been climbing rapidly since 1948. Ac- 
cording to a survey conducted by 
Newsweek magazine, the boom in 
spending for service has been acceler- 
ating upward since 1948. The News- 
week report said, "Since last Decem- 
ber, service spending by consumers 
alone (not counting services bought by 
business) has topped an annual rate 
of $100 billion -more than the entire 
national gross product in 1939 -and 
accounted for nearly two- thirds of all 
consumer spending." 

As it absorbs an increasing share of 
the national income, service will be 
under mounting pressure to improve 
its efficiency to give a better value for 
each dollar spent on service labor and 
parts. Dealers who adjust their busi- 

September, 1957 

TACO 
antennas 

work right! 

ro rACO.. 

Taco Topliner antennas 
are streamlined, strong, and 
powerful performers. They come 
out of the carton clean, easy to 
assemble on the roof, and once installed, 
they stay up! Customer satisfaction is 
assured, because no other antenna made 
provides so much gain pound -for- pound. 
Easier installation and customer satisfac- 
tion add up to more profit for you. Don't 
keep putting up with antenna problems 
-turn to Taco and start making money... 

11ITAIL IIE 1ED 
TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y. 

In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont 
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SAMS tSE ERt B O O S 
FOR THE TECHNICIAN STUDENT 

EXPERIMENTER HOBBYIST 

Pinpoint TV Troubles in 10 Minutes. 
Amazingly practical procedures for solving TV 
troubles. Includes over 50 time -saving check 
charts, dozens of diagrams and test Methods, 
circuit explanations, etc. -a real timesaver for 
TV repairs. 299 pages; 531 x 8% "; fully illus- 
trated. Only $3.95 

TV Servicing Guide. Quick reference guide 
for Technicians. Trouble symptoms are illus- 
trated by picture tube screen photos and proper 
repair procedures are clearly described. Covers 
all sections of the TV circuit. 132 pages; 8j/ x 
11 "; Must. Only .......... .. .... $2.00 

Tape Recorders. Explains recorder theory, 
tape characteristics, how recorders work; covers 
motorboard mechanisms, drive motors, volume 
indicators, bias oscillators, amplifiers, magnetic 
heads, equalization circuits. 176 pages; 534 x 
834 "; Must. Only .. .. . -$2.75 

Transistor Circuit Handbook. The authorita- 
tive book on transistor types, construction, char- 
acteristics, applications, circuitry, techniques 
for wiring and testing. Covers every phase of 
the subject. 430 pages; 6 x 9 "; Must. Only $4.95 

Hi -F1 Handbook. Invaluable data on Hi -Fi 
design, selection and installation, including fidel- 
ity, sound theory, analysis of all components 
(speakers, enclosures, amplifiers, tuners, etc.), 
systems design, proper selection and installation. 
240 pages; 531 x 834 "; Must. Only . .$3.00 

Servicing AGC Systems. Describes operation 
and circuit variations of AGC systems; explains 
applicable servicing techniques. Illustrated by 
actual case histories and photos of symptoms. 
132 pages; 5% x 8% "; Must. Only $1.75 

Learning Electricity Fundamentals. The com- 
plete, fascinating story of electricity: history, 
electron theory, static electricity, uses of switches 
and fuses, resistance, Ohm's Law, magnetism, 
electro- magnetism, transformers, generators and 
motors, circuits and controls, practical wiring, 
etc. 416 pages; 6 x 9 "; Must. Only $5.93 

['Transistors. A very practical, complete book 
on Transistors and their application in TV- 
Radio- Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 531 x 8% "; Must. Only $1.50 

Color Television. An outstanding training 
course for Technicians. Covers principles of the 
color TV system; color receiver circuits; in- 
stallation and servicing of color receivers. In- 
cludes color blocks outlining use of color test 
equipment. 260 pages; 834 x 11 "; pro- 
fusely illustrated. Only... . . . . $6.95 

Electronic Metal Locators. Explains basic 
types and their operation; tells how to construct 
your own units; describes applications. Covers 
interesting uses in industry as well as in pros- 
pecting and mine location. 124 pages; 534 x 
834"; Must. Only $2.30 

Order from your Parts Jobber, or mail to 
Howard W. Sams 8 Co., Dept. 1 -J7 
2201 E. 46th St., Indianapolis 5, Ind. 

Send books checked above. My (check) (money order) 

for $ is enclosed. 

Nome 

Address 

City Zone State 

(outside U.S.A. priced slightly higher) 

nesses to permit economy- minded set 
owners to save money on labor 
charges are gearing their businesses 
to flow with the economic tide. 

Five -Day Service Week 
In a move to give members an op- 

portunity to spend more time with 
their families during the slow business 
months, the Radio Television Guild 
of Long Island endorsed a 5 -day, 40- 
hour week plan. The Guild News said, 
in reporting on this development : 

"In an effort to enjoy life and fam- 
ily during the slower months of the 
year, a number of service dealers in 
the community surrounding Mineola 
and New Hyde Park are locking their 
doors on Wednesdays. 

"Led by Guild member Bill Dore 
of Airway Television, Mineola, twelve 
dealers have signed agreements to 
maintain the Wednesday off schedule 
from June 1 to August 31. 

"It has been reported that many 
other dealers are participating in the 
program of 'going fishin' Wednes- 
days.' The Radio Television Guild 
membership supported and encouraged 
the practice of service centers closing 
their doors for one day each week 
during the slower months of the year." 
Could this be a trend? 

Contract Service 
The Television Service Association 

of Michigan recently instituted a one- 
year standard maintenance contract 
plan for the use of its members, ac- 
cording to the TSA News. The new 
plan is aimed at giving TSA members 
a contract service plan that is com- 
petitive to those offered by contract 
service firms and factory service. 

All prices for consumer contracts 
are set by the individual servicing 
members. Although all contracts are 
sold and issued by the individual par- 
ticipating members, the work is guar- 
anteed by TSA. Prices per year on 
sets up to and including 21 -inch, range 
from $34.95 to $44.95 per year, with 
service calls from $3.95 to $4.95. There 
is a small extra charge for 24- and 27- 
inch sets. 

Association Roster 
NATESA is trying to maintain a Na- 

tional Registry of Active Associations 
throughout the country, whether they 
are affiliated with the NATESA nation- 
al apparatus or not. To this end, regis- 
tration cards are being circulated to 
service groups throughout the nation. 
The need for contact on universal in- 
dustry problems is given as the reason 
for this effort. - 

CBS HOME -STUDY COURSE 
DESIGNED especially to help the inde- 

pendent service dealer take advan- 
tage of extra profits from servicing 
transistorized equipment, CBS' Tube Di- 
vision is now offering a 10- lesson course 
on transistors. 

Written by A. C. W. Sauders, the 
course includes basic theory, practical 
experiments, and servicing techniques. 
The "Transistor Home -Study Course" is 
offered by CBS tube distributors. 30,- 

DON'T BUY A THING - 
until you send for our 

CATALOG 116! 
Hot off the press! 

DON'T SELL A THING - 
until you offer if to us! 

We will pay SSSS.tt 
for an AN /ARN6 

or AN /ARC -3 or any of 
their components. 

Also for AS -313 LOOP 

Phone us collect on 
ABOVE ITEMS 
STanley 7 -0406 
SIMILAR FABULOUS 

PRICES FOR: 
APR -9 . . . ARC -1 
ARN -7 . ART -13 PARTS 
. . . BC-788 -c . . I-1 52-C 

LP-21-AM, -LM, or 
MO -1SA MC -507 from 
these loops . . . R -65/ APN -9 

TEST SETS 1-100. 
TS -117, -125, -147, -148, 

-488. What else have you? ? . 

ARROW SALES, INC. 
Western Mailing Address: 

Box 3007 -R NORTH HOLLYWOOD, CALIF. 
Central Mailing Address & Sales- Showroom: 

2441 S. MICH. AV., Dept. R., CHICAGO 16, ILL. 
California Distributors' Stores 

C. L. Electronics, Inc., 1632 Venice, Los Angeles 
P.A.R.T.S., 8905 San Fernando Rd., Sun Valley 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST DI MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List D. Add 25c for chart explaining AN 
nomenclature. DO IT TODAY! 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

a TERRIFIC BARGAIN in a 
SOLA CONSTANT- 

VOLTAGE 
TRANSFORMER 

Ends fluctuating line 
voltage! 

Big Discount Off ... 
the factory price at a 1 -input 2,000 VA unit! And 
here's another bonus! This Air Forces 2,000 VA over- 
stock, Sola Cat. No. 30768. has 4 inputs! 90-125 V.. 
190 -250 V., 60 ay. or SO cy. Isolated secondary is 
constant 115.0 V. 9:1% from no -load to full -load of 
17.4 amp. So, if you choose. use it as a 220:115 V. 
step -down. And slash $97.50 off the factory 1 -input 
price! 

$1 4 u. ft. Ship. wt. 254 lbs. 
Brand n in original wood box. 

F.O.B. Pasco. Wash. Only 
THE M. R. COMPANY 

P. O. Box 1220 -A Beverly Hills, Calif 

47.50 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING I 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 

FAMOUi MAKE 12 WATT HI -FI WILLIAMSON 
TYPE AMP -PREAMP KIT 
FREQUENCY RESPONSE: r 1 DB 15- 40.000 CPS.^ 
4, 8 & 16 Ohms Output. 
Complete $26.95 
with Tubes. 
Shipping Weight 17 lbs. 
Send for Free Catalogue. 
Low, Low Prices on All 

Hi -Fi Units F.O.B. N. Y. 

CUTICK ELECTRONICS HI -FI RADIO T.V. PARTS 
171 Washington 5t., WOrth 2 -5866. New York 7. N. Y. 
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RADIO. 

"hi -fi'r 

NEW MERCHANDISING AIDS 
Weller Electric Corp. has announced 

the availability of its Distributor Re- 
placement Parts Kit and a colorful, 
three -dimensional plastic distributor 
identification sign. In addition, the 
popular "Tip Bucket Deal," to boost 
the sale of replacement tips for solder- 
ing guns, has been revived at a special 
price. 

The parts kit (RPK -1) features an 
assortment of 64 soldering gun parts 
and is factory- packed in a two -drawer 
merchandiser. The cost to distributors 
is $28.24. 

The "Tip Bucket Deal," is available 
to distributors for $42.00. It includes 
150 packages of No. 7250 soldering 
tips, 150 packages of No. 7135 tips, 
two "Tip Buckets," and one display 
sign. 

TV WIRE DISPLAY RACK 
Channel Master Corp. has announced 

the introduction of a new display rack 
for TV wire hanks. 

The attractive three -color rack is 
made of durable heavy gauge metal 
and makes an ideal permanent point - 
of -sale merchandiser. It can also be 
used as a compact storage unit to 
stock a variety of TV wire. The rack 

has four prongs with a capacity of 12 
hanks each. It measures 23" high and 
24" across. 

This new unit was created to satisfy 
dealer requests for a sales aid to cap- 
italize on the increasing volume of 
over -the -counter TV wire sales, with 
hank packaging the leading consumer 
preference. 

RAYTHEON CAMPAIGNS 
Two new promotion campaigns were 

announced recently by the distributor 
sales department of Raytheon Mfg. Co. 

The program for service dealers pro- 
vides a collection of window displays 
and streamers, indoor and outdoor 
signs, sales helps, advertising aids, shop 
aids, business supplies, and service 
aids. 

The electronic technician plan is a 
long -range sales building program pro - 
September, 1957 

PRECISION 
...manufacturers of fine 
electronic test instruments 
for over 25 years... 

INTRODUCES 

P A 
q u al it y test 
instruments 
in kit form 
For the first time - 
a line of test instrument kits 
engineered and produced under 
the auspices of a major test 
equipment manufacturer... and 
conveniently available directly 
from your own local 
electronic parts distributor. 

PRECISI ON's 
25 years of experience 
is your assurance of PACO's 
superior quality, styling, 
performance and value. 

O 
Model V -70 
VACUUM TUBE VOLTMETER KIT 
wide-range peak to peak. 

Net Price: $31.50 

Model B -10 
BATTERY ELIMINATOR KIT 

with special low- ripple output. 
Net Price: $41.95 

COMING SOON... 
Model G -30 -RF Signal Generator 
Model Z -80 -Audio -RF Signal Tracer 
Model M -40 -High Sensitivity V -O -M 

Model C -20 
RESISTANCE - CAPACITY -RATIO 

BRIDGE KIT 
10 mmfd to 2000 mfd 

'/2 ohm to 200 megohms. 
Net Price: $20.95 

Available and on display at lead- 
ing electronic parts distributors. 
Write for descriptive bulletin. 

P A 

Model S -50 
5" CATHODE RAY OSCILLOSCOPE KIT 

push -pull vertical and 
horizontal amplifiers. 

Net Price: $47.50 

Model T -60 
TUBE CHECKER KIT 

full free -point lever selector system. 
Net Price: $36.75 

c101 ELECTRONICS CO., INC. 
70 -31 84th Street, Glendale 27, L. I., N. Y. 

A DIVISION OF PRECISION Apparatus Company. Inc. 

Export: 458 Broadway, New York 13, New York 
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ont. 
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YOUR COPIES OF 

RADIO , 
& 
T 

Y NEws 

ARE VALUABLE! 

Keep them neat ... 
clean ... ready for 
instant reference! 

Now you can keep a year's copies of 
RADIO & TV NEWS in a rich -looking 
leatherette file that makes it easy to 
locate any issue for ready reference. 

Specially designed for RADIO & TV 
NEWS, this handy file -with its dis- 
tinctive, washable blue Kivar cover and 
16 -carat gold leaf lettering -not only 
looks good but keeps every issue neat, 
clean and orderly. 

So don't risk tearing and soiling your 
copies of RADIO & TV NEWS- alwas 
a ready source of valuable information. 
Order several of these RADIO & TV 
NEWS volume files today. They are 
$2.50 each, postpaid -3 for $7.00, or 6 
for $13.00. Satisfaction guaranteed, or 
your money back. 

Order direct from: 

JESSE JONES BOX CORP. 

Dept. RN 

Box 5120, Philadelphia 41, Pa. 

(Established 1843) 

3 CM -X Band Airborne Search Radar 
Brand new Rec. & Trans. with Parabolic An- 
tenna; complete with amplifiers, indicators, 
control box, less June. box, connectors. 
Tube complement consists of: 
2 ea.,- 723AB 30 ea.,-6J6 1 ea.,--725A 
2 ea.,-1B22 9 ea.,- 6V6GT 1 ea., -807 
4 ea., 3824 11 ea.,- 6AK5 1 ea., -VR1O5 
2 ea., -3FP7 4 ea., 65L7GT 4 ea.,- VR150 
3 ea., -SU4 2 ea.,-724A 
(govt. acquis. cost over $4000.00). Ship. wt. 
431 lbs. 
YOUR SPECIAL rPRICEinstructions. $69.50 

F.O.B. Penna. warehouse 
28VDC Inverter for above 
exc. $9.95 

LM FREQUENCY METER 
Heterodyne, crystal calibrated, modulated 
with calibration book 125KC to $49.50 
20,000KC -Exc. ......... ea. 

less calibration book -$29.50 

LORAN APN -4 
FINE QUALITY NAVIGATIONAL 

EQUIPMENT 
Determine exact geographic position of your boat 
or plane! Complete, BRAND NEW installation 
consists of:. 1D -6B /APN -4 Indicator; R -9B /APN -4 
Receiver; PE -206 Inverter; Set of Plugs; Visor 
for Indicator; Operation manual; $ 1 29,50 
Brand New, Export packed 1 L7 J 
12 VDC Installation $149.50 
1066 INDICATOR, R98 RECEIVER, $39.50 Excellent 7 
I- 222 -SIGNAL GIN. and Heterodyne wave -meter. 
110VAC -60 cycle, 8 -15MC and 135- 230MC. 
BRAND NEW $39.50 
Exc. $29.50 

BC -603 Ten Channel Push- button or continuous 
tuning FM RECEIVER. 20 to 28 MC 
Used $14.95 
Exc. cond $19.95 
12 volt dynamotor for above $2.95 

SCR -522 TRANSCEIVER, 4 channel crystal con- 
trolled, 100 to 156 MC. 
Exc. $29.50 

REMOTE CONTROL containing ringer, 3 pos. lock- 
ing type selector for monitor, direct or radio 
control. May also be used as portable battery 
operated telephone. 
BRAND NEW, 6.95 2 for $12.00 
Used, 4.95 2 for 9.00 

COAXIAL CABLE 
50 ohm -330 ft. lengths New $9.95 

60 ft. lengths New $1.95 ea. 

TRANSM ITTERS 
Ç T-20, 

7 MC. Used 
5.3 MC -$3.95 5.3 

NEW $5.95 
3 to 4 roc. like new 5.95 

T -23 100 -156 MC U ed $19.95 

DYNAMOTOR -12 volt for command ARC or ARA 
eceivers. 200 VDC 60MA $4.95 BRAND NEW 

BC 923 MOBILE FM RECEIVER, 21-38.9 MC 
Complete with built -in loudspeaker, squelch con- 
trol, speaker phone switch, sensitivity control, 
variable (Permeability) tuning for each channel 
of 4 channels permits pre- setting of 4 frequencies. 
Exc. - $34.50 
Used ..... .. .. $29.50 
Measurement Corp. Model 78F SIGNAL GENER- 
ATOR; 15 to 50 MC-1 Microvolt; 100,000 
Microvolts -110 Volt 60 cycle, BRAND NEW 

$49.50 
GN -38B HAND CRANKED GENERATOR, Alnico 
magnet NEW $3.95 
OSCILLOSCOPE 1D59 /APA -11 EXC. $19.95 
MODULATOR . with tubes 2 ea. 813; 
1 ea. 807; 1 ea. 5R4; 2 ea. 6AG7; 1 ea. 604 

. . . EXC $14.95 

Sweet Oscilloscope Deals 
INDICATOR UNIT. For conversion to test scope, 
panedapter, analyzer, etc. Double deck chassis. 
5CP1 mounted in tube shield. Less small tubes 
and crystal, but complete with 5CP1. 95 $9. Exc. Cond. ,l ,l Y 
Comp!. w/27 Tubes, Crystal & lOOKC 

Crystal $29.50 
ASR -7 Radar Indicator Unit: For conversion to 
test scope or for use as modulation monitor. Has 
standard test -scope CR tube, H Cent, V Cent, 
Bell, Foc, Gain, and range selection switch. 
External power source was used. Tubes: en 
4 -6AG7, 3 -6116, less 1 -5BP1. New.... ,..4 

UHF TRANSCEIVER. APG -5 
2500 Mc complete with 2C43, 2C40, 3E29, 
1B27, VR105, 5Y3, 6AL5, 2 each $295J 0 
2X2 and 8 each 6AK5 L.7 
Cavity Only, New, less tubes $4.95 ea. 
Radio Receiver 11 -tube UHF tunable 234 -258 MC 
receiver with schematic. 

with tubes. 3 ea. of OAKS, $6 ( Complete 
7 ea. of 9001, 1 ea. of 12A6. Like new .95 
Less Tubes $2.95 

5AP1, 3EP1, 5CP1, 3HP1, 2AP1, $6 00 3CP1, $1.75, 4 for 

WRITE FOR NEW BULLETIN 
ALL ITEMS F.O.B. CHICAGO 

25% Deposit required with orders 

R W ELECTRONICS 
2430 S. Michigan Ave., Chicago 16, III. 

Dept. N. PHONE: CAlumet 5. 1281.2.3 
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vided for qualified service technicians 
through the firm's sponsoring bonded 
distributors. The service dealer is 
pledged to adhere to a strict code of 
business ethics through one of the 
country's largest insurance companies. 
This bond gives solid support to in- 
dependent service dealers' repair work 
on all makes and models of TV and 
radio receivers. 

* * M 

ANTENNA PROMOTION 
In order to give antenna replace- 

ment business a boost in its area, the 
Bluefield Supply 
Co., West Virginia 
distributor of JFD 
antennas and ac- 
cessories, decided 
to mount a min- 
iature "Star Helix 
Colortenna" on a 
rotator atop its de- 
livery and pick -up 
truck. The installation has attracted 
considerable interest among TV own- 
ers in many parts of the city by focus- 
ing attention on the importance of the 
TV antenna in good reception. 

Accordingly, it has produced a 
marked increase in outdoor antenna 
business for service technicians and 
dealers. 

NEW FUSE CADDY 
Littelfuse, Inc. is now producing a 

new plastic -packaged fuse caddy which 
is designed to fit into a compartment 
in the service technician's tube caddy. 

It contains an assortment of 15 
limited- current fuse types which will 
cover 94% of all service requirements 
for this new type of fuse, plus three 
spare compartments for the carrying 
of additional fuses. 

The company points out that wide- 
spread use of a fuse of this type is 
relatively recent and the technician 

may not have stocked the complete 
range he will encounter. The fuse 
caddy is designed to save him valuable 
time by making the complete range 
available in a convenient package. 

a * a 

MONTHLY PRODUCT BARGAINS 
General Cement Mfg. Co. has inaug- 

urated a year -long program of special- 
ly priced and packaged items for radio 
and television service technicians. 
These will be made available to them 
through their electronic parts distrib- 
utors. 

This new program, called "Profit - 
unity" was originated as a means of 
introducing important new servicing 

'fessional Tape Recorder 

CROWN IMPERIAL 
Holds New Standards 

2 DB -20 to 15,000 CPS -71/2 IPS 
2 DB -30 to 24,000 CPS -I5 IPS 
Average wow -better than .1°ió 

THE RECORDER YOU'VE BEEN 
LOOKING FOR! 

Only $44950 Complete 
in case 

Write for literature 
Address Dept. RN -9 

INTERNATIONAL RADIO & ELECTRONICS CORP. 

ELKHART, INDIANA 
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aids to service technicians everywhere 
and making it worth their while to buy 
these items at reduced prices for a 
limited time. 

Each month a different product or 
kit will be on sale at distributors all 
across the country and technicians are 
urged to take advantage of the offer 
while stocks are available. Once they 
have sold out, these specials will re- 
vert to their regular catalogue prices. 

* * . 

DEMONSTRATOR KIT 
Fanon Electric Co. has introduced 

a "Musi- Talk" demonstrator kit to the 
trade. 

The kit incorporates the company's 
"Musi- Talk" radio- intercom system, 
which is mounted on an attractive dis- 
play board and housed in a luggage - 
type carrying case. It comes ready to 
operate and in order to fully demon- 
strate all the features of the system, 
one remote station is mounted in the 
removable case -cover. 

Although originally designed for use 
by the firm's own sales representa- 
tives, the sales potential envisaged for 

the system has caused jobbers to order 
the units for use by their own sales- 
men. The demonstrator lends itself ad- 
mirably as a counter display, as well 
as a forceful selling tool in demon- 
strating the system to contractors and 
builders at their offices. 

* * * 

JOBBER PROGRAM 
Colorful and attractive merchandis- 

ing aids are receiving the attention of 
the General Transistor Distributor 
Corp. as one of the strong points of 
the organization's positive jobber pro- 
gram. 

The company plans to supply its 
jobbers with a complete merchandising 
package. The items to be included are : 

a functional point -of- purchase counter 
display which will store a complete in- 
ventory of transistors packaged in 
eye- catching, sturdy boxes; a self -dis- 
pensing counter display card to hold 
the individually packaged transistors 
of the most popular types (including 
schematic diagrams for experiment- 
ers); a laminated "authorized distrib- 
utor" plaque; a supply of distinctive 
window stickers; envelope stuffers pro- 
vided with space for imprint; multi- 
colored window streamers; and an at- 
tractive and colorful "take -one" box 
to be used for dispensing the free tech- 
nical literature made available to the 
company's distributors from the fac- 
tory. 30 

September, 1957 

NEW PHAOSTRON 

EXPANDED SCALE 
AC Voltmeter 

Available now from 

distributors in 90V 

to 130V Range, 

AC Rectifier Type 

in all custom 

styles and sizes. 

31/2" or 41/2 " 
rectangular meter 

90 

21/2 " or 31/2" 
square 
meter 

s" 
rectangular 
meter 

NOW!... all the time- tested 

proven Phaostron features 

PLUS UP TO TEN TIMES 

GREATER READABILITY 

for greatly increased 

accuracy! 

Phaostron has squeezed down that 
under 90V portion of the scale, 
where you don't need it, and 
expanded the section where you 
need it most - between 90 and 130V. 
Precisely calibrated 1 volt scale 
increments provide greater reading 
accuracy. Wide frequency range - 
linearity -true rms reading and 
Phaostron craftsman construction. 
Phaostron Custom Panel Meters, with 
expanded scale, 90V to 130V AC rms, 
are available in nine types at your 
Parts Distributor. For special require- 
ments for AC or DC expanded scale 
meters, write to Product Development 
Dept. for practical recommendations. 

21/2" 
or 31/2" 
round 
meter 

All meters available with illuminated 
dial on special order. 

PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 PASADENA AVE., SOUTH PASADENA, CALIF. 
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KLEINS 
for the 

ELECTRONICS 
INDUSTRY 

317-5 , 

All pliers shown may be 
had with coil spring to hold 
laws in open position. 
Spring guaranteed for the 
life of the plier. 

Light in the hand ... comfortable to use 
... points carefully matched ... knives 
hand honed -all these features are yours 
with genuine Klein Pliers. 

100 years of engineering skill and man- 
ufacturing experience are behind every 
pair of Kleins you buy. 

You will be amazed at how much better 
a job you can do ... how much faster you 
can do it ... when the pliers you use are 
Kleins. 

Ask Your Supplier 

Write for your free copy of 
the Klein Pocket Tool Guide 
today. 

Foreign Supplier 
International Standard Electric Corporation, N. Y. 

'aallrtháañ 
KLEIN 

m° 
7200 McCORMICK ROAD CHICAGO 45, ILLINOIS. 
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Within the Industry 
(Continued from page 30) 

port- export companies, R. I. Mendels, 
Inc., and Rimenco, Inc. 

Mr. Mendels is a graduate of the 
Amsterdam Technical College and 
holds degrees in mechanical and elec- 
trical engineering. 

WILL A. CONNELLY has been appointed 
to the post of sales manager of Metz- 
ner Engineering Corp.... RICHARD C. 
BRUBAKER has been appointed control- 
ler for the audio and Recordata divi- 
sions of American Electronics, Inc. . . . 

The appointment of WILLIAM S. IVANS, 
JR. as vice -president in charge of en- 
gineering for Kin Tel, a division of 
Cohu Electronics, Inc., has been an- 
nounced . . . HERBERT A. BODKIN is 
now sales manager of Electrovox Co., Inc.... Westinghouse Electric Corp. 
has named E. W. SEAM manager of gen- 
eral advertising ... Magnetic Ampli- 
fiers, Inc. has elected HAROLD A. GOLD- 
SMITH president and HERBERT HERZ 
executive vice -president. S. M. KELLEN, 
former president, was elected chair- 
man of the board of directors . . . 

MORTON G. SCHERAGE has been named 
instrument product manager of Allen 
B. Du Mont Laboratories, Inc.... Jer- 
rold Electronics Corporation announces 
the election of BERNARD E. NARIN as 
treasurer of the firm ... International 
Resistance Company announces the res- 
ignation of IRWIN W. BRAUN as presi- 
dent of its St. Petersburg, Florida 
subsidiary, Circuit Instruments Inc. 
. . . JOHN F. EATON has been appointed 
sales manager of the United States 
Dynamics Corp. . . . ROBERT M. FICH- 
TER is now television sales manager for 
the television -radio division of West- 
inghouse . . . J. C. KEITH has resigned 
as vice -president in charge of sales of 
Howard W. Sams & Co., Inc. He will 
be succeeded by JOE E. MORIN as gen- 
eral sales manager . . . DR. O. G. VIL- 
LARD, JR. has been named to the board 
of directors of Ling Electronics, Inc. ... The election of SIGURD F. VARIAN 
to vice -chairman of the board, and H. 
MYRL STEARNS as president of Varian 
Associates has been announced by the 
firm . . . JOHN MESSERSCHMITT has 
been appointed assistant to the vice - 
president and general sales manager of 
Amperex Electronic Corp. In addition, 
GEORGE ELLIOT has been named man- 
ager of export and tube industry sales 
for all of the firm's products . . . 

DR. MYLES L. MACE. vice -president, has 
been promoted to the position of chair- 
man of the management committee of 
Litton Industries . . . HOMER S. MYERS 
has been elected to fill the newly cre- 
ated post of vice -president for market- 
ing, Tracerlab, Inc. . . . Tobe Deutsch - 
mann Corp. announces the promotions 
of JOHN M. GLYNN and JOSEPH R. 

RICHMOND to the positions of assist- 
ants to sales manager . . . L. S. BILL- 
MAN has been named chief engineer of 
the power factor capacitor division of 
Cornell -Dubilier . . . WARREN HOWE 
has been promoted to the position of 

INFRARED SNOOPERSCOPES! 
Infrared viewers for 
seeing in total dark- 
ness. Now available 
for civilian use! 

Army 
Model M -2 

Bell & Howell - 
uses IP25 -A Image tube. 
Priced from $50 to $125* 

° IMAGE TUBE POWER SUPPLY 
Snooperscope part +11450 -A. Power - 
pack for 1P25- 1P25 -A tubes (will also 
supply CV -147 tube). Input 6 lts 
d.c. at only 0.33 ampere. Output 4,250 
volts d.c. and additional focusing volt- 

ages. Operates from single 6 -volt dry cell lantern 
battery. Size 4l ,x3 "x8 ". Gov't. cost $92.00. NEW 
CONDITION. only $7.95 ppd. 

INFRARED LIGHT SOURCE 
volts, 5scmppers. tr1364-A. 

1529p glass 
siProjects 

e i 
beam of 

invisible radiation (free of all visible 
light) illuminates for infra -red viwing 
on photography up to distance of 400 
feet. STK. i!L -5459. BRAND NEW, 
only $6.95 ppd. 

Write today for FREE CATALOG 
Contains detailed description,* price list, and wide 

uses of units. Also large setectien of other infra -red 
parts available at our amazing low prices. 

McNEAL Electric & Equipment Co. 
4736 Olive St., Dept. ST -7, St. Louis 8, Me. 

for the 

sweet 

taste of 

money 

TRY CANDEE! 
We pay most for equipment! 
Since 1945 we've been buying: 
ARN -6 ' ARN1 ART -I3 
APN9 BC-348 

BC -224 Military & Comm. 

AS-313B Loops , Test Equip. 

"Selling to Candee is dandy!" 

J. J. CANDEE CO. 
4002 W. BURBANK BLVD. 

BURBANK, CALIF. 

college grads get 
ahead faster! 

have higher incomes . advance more rapidly. 
Grasp your chance for a better life. Share rewards 
awaiting college- trained men. Important firms visit 
campus regularly to employ Tri -State College gradu- 
ates. Start any quarter. Approved for Vets. 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses (TV, UHF, FM, Elec- 
tronics). Also Mech., Civil, Elec., Chem., Aero., Eng. 
36- months In Bus. Adm. (Gen. Bus., Acctg., Motor 
Transport Mgt.) . Superior students faster. More pro- 
fessional class hours. Small classes. Enrollment lim- 
ited to 1550. Beautiful campus. Well- equipped labs. 
Prep courses. Enter Sept., Jan., March, June. Earnest 

capable students (whose time and budget 
require accelerated courses and modest 
costs) are invited to write Jean McCarthy, 
Dir. Adm., for Catalog and "Your Career in 
Engineering and Commerce." 

¡'. TRI-STATE COLLEGE 
1697 College Avenue Angola, Indiana 

WANTED 
TG-34 Code 
Practice' Keyer 

Radalab, INC 
$7-17 124th St. Richmond Hill 10, N. Y. 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


market analyst of Belden Manufactur- 
ing Company . . . The appointment of 
R. H. GOODWIN as general sales man- 
ager of Electronic Wire & Cable Corp. 
has been announced . . . JACK C. 
HOUSEMAN has been named assistant 
sales manager for the home products 
division of Packard -Bell Electronics ... DAVID A. HARKAVY has been named 
to the newly created position of indus- 
trial products advertising manager for 
both the DeJur -Amsco Corp. and Con- 
tinental Connector Corp. . . . Simpson 
Electric Co. has added JOHN F. SCHI- 
PITZ and ROBERT VANDERVOORT to its 
sales staff ... ROBERT F. MARLIN has 
been appointed purchasing agent for 
the parts division of Sylvania Electric 
Products Inc.... Quam- Nichols Com- 
pany, oldest speaker firm continuously 
operated under the same family man- 
agement, recently celebrated the one - 
third century mark since its entry into 
the field . . . MAX L. HAAS, chairman 
of the board of Bud Radio, Inc., re- 
cently passed away at age of 61 . . . 

JOHN O. GREEN, JR. has been appointed 
to the board of directors of the Per - 
macel Tape Corp. . . . Waters Manu- 
facturing, Inc. has named WILLIAM W. 
BARTELL to the post of general sales 
manager . . . The board of directors of 
Tracerlab, Inc. announces that SAMUEL 
S. AUCHINCLOSS has been elected pres- 
ident and chairman of the board . . . 

Symphonic Radio and Electronic Corp. 
has appointed ALBERT LEON advertising 
and sales promotion manager. 

* * * 

THE MAGNETIC RECORDING INDUSTRY 
ASSOCIATION elected the following 
new officers at its annual meeting in 
Chicago : 

Irving Rossman, The Pentron Corp., 
president; Arnold Hultgren, American 
Molded Products Co., vice- president; 
Herman Kornbrodt, Audio Devices, 
Inc., secretary; Charles Dwyer, Web - 
cor, Inc., treasurer; Victor Machin, 
Shure Brothers, Inc. and Joseph Hards, 
Magne- Tronics, Inc., members of the 
board of directors. 

In addition, the association also dis- 
cussed the establishment of technical 
standards for the industry and the 
possibility of consumer shows for the 
purpose of acquainting the public with 
the full scope of the magnetic field. 

* Y,: ,t 

ORRADIO INDUSTRIES, INC. has broken 
ground for its new plant which will 
manufacture magnetic recording tape 
for television, instrumentation pur- 
poses, and sound recording. The one - 
story brick building will cover 37,000 
square feet . . . NESHAMINY ELEC- 
TRONIC CORP., producers of "JansZen" 
loudspeakers, is adding to its present 
plant facilities at Neshaminy, Pa. . . - 

LE -HI ELECTRICAL COMPANY has moved 
to 604 Market Street, Newark, N. J. 

. SPERRY RAND CORPORATION has 
finalized the leasing of 11,000 square 
feet of temporary space in Dunedin, 
Fla. Construction of a new plant of 
75,000 square feet has already begun 

BOMAC LABORATORIES, INC., Bev- 
erly, Mass., is building a new, million 
dollar plant at its Route 128 site which 
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RADIO TELEVISION INDUSTRIAL ELECTRONICS 

/ ± THIS professional 
TRAINING IS 

THE KIND THAT 

Really Pays 0 
MODERN Itk010 

ILIsVlSION 
RVl(1NG 1I6R11P'f 

... and it costs only a fraction 
of what you might expect to pay! 

t 

FIX ANY RADIO OR TV SET EVER 
MADE. .. easier... better... faster 

Backed by the how- to -do -it 
methods so clearly explained in 
this one big 822 -page book, you'll 
be prepared for fast, accurate 
service on any radio or television 
receiver ever made. 

Radio & Television TROUBLE- 
SHOOTING AND REPAIR by 
Ghirardi & Johnson is far and 
away the world's most modern, 
easily understood guide. Step by 
step, it takes you through each 
service procedure . from locat- 
ing troubles with less testing to repairing them promptly by fully - 
approved professional methods .. . the kind that enable you to handle 
tough jobs as slick as you now do 
the easy ones. 

Best of all, the cost is only $7.50 
(or see money- saving combination 
offer in coupon). 

COMPLETE SERVICE TRAINING 
For beginners, this giant book 

is a complete training course. For 

experienced servicemen it is the 
ideal way to develop better meth- 
ods and to find fast answers to 
tough jobs. 

Here are just a few of the sub- 
jects covered: Components and 
Their Troubles; Basic Trouble- 
shooting Methods; "Static" and 
"Dynamic" Testing; Practical 
Troubleshooting Tips and Ideas; 
AC /DC, 3 -way Portable and Bat- 
tery Set Troubleshooting Prob- 
lems; Servicing Communications 
Receivers; a Complete Guide to 
Television Service; AM, FM, and 
TV Realignment Made Easy; Re- 
sistor, Capacitor, Inductor and 
Transformer Problems; Servicing 
Tuning, Selector and Switching 
Mechanisms; Loudspeakers; Serv- 
icing Recorders and Record -play- 
ing Equipment . and dozens 
more ! 417 illustrations. Read 
TROUBLESHOOTING AND RE- 
PAIR for 10 days AT OUR RISK! 

SAVE $1.25 

Make your training 
library complete! Get 
both big books for 
only $13.00. (You 

save $1.25) 

LEARN BASIC CIRCUITS FULLY... and 
watch service "headaches" disappear 

It's amazing how much easier and 
faster you can repair radios, television 
sets and even industrial electronic 
equipment when you know all about cir- 
cuits and what makes each one "tick." 

You locate troubles in a jiffy because 
you know what to look for and where to 
look. 

You make repairs lots faster, better 
and more profitably! 

Actually, there are only a compara- 
tively few BASIC circuits in modern 
equipment. Radio & Television RE- 
CEIVER CIRCUITRY AND OPERA- 
TION by Ghirardi and Johnson gives 
you a complete understanding of these 
as well as their variations. It teaches 
you to recognize them . . . to under- 

The books that explain 
SERVICE PROCEDURES 

so you can really 
understand them! 

Almost 1300 pages and over 800 pic- 
tures and diagrams in these two new 
books explain things so clearly it's next 
to impossible for you to go wrong. 

stand their peculiarities and likely 
"troublespots" . . and shows how 
to eliminate useless testing and 
guesswork in making repairs. 

A COMPLETE GUIDE TO 
RADIO -TV CIRCUITS 

Throughout, this 669 -page book 
with its 417 clear illustrations gives 
you the kind of above -average pro- 
fessional training that fits you for 
the better, big pay jobs in either servic- 
ing or general electronics. 

Covers all circuits in modern TV and 
radio receivers, amplifiers, phono -pick- 
ups, record players, etc. 

Price only $6.75. . or see money- 
saving offer in coupon. Examine it 10 
days at our risk! 

FREE EXAMINATION ...easy terms 
Dept. RN -97, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 

Send books indicated for FREE EXAMINATION. In 
10 days, I will either remit price indicated plus postage 
or return books p.,stpaid and owe you nothing. 

Radio & TV TROUBLE Radio & TV CIRCUI- 
SHOOTING AND RE- TRY AND OPERATION 
PAIR (Price $7.50) (Price $6.75) 

COMBINATION OFFER ... Both books 
only $13.00 (Regular price separately 
$14.25 . . . you save $1.25) 

(Combination offer is payable at rate of $4 (plus 

and $3 
postage) 

month thereafter until 3 haskbeeen paid.) 

Name 
Address 
City, Zone, State 
OUTSIDE U.S.A. $8.00 for TROUBLESHOOTING & REPAIR: 
$7.25 for CIRCUITRY & OPERATION; $14.00 for both books; 
Cash with order, but money refunded if you return books in 10 days. 
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DO NOT BE ELECTROCUTED... 

USE 

AC. POWER! 

UNIVERSAL (adp2u- 
RHGforl2votis) 

INVERTERS 
for changing your storage 

battery current to 
A.C. HOUSEHOLD ELECTRICITY 
Anywhere ... in your own car! 

mounted out 
of sight under 
dash or in 
trunk 
compartment!: 

Especially designed for operating standard 110 -volt. 
A.C. IA" Electric Drill, 

also 
Electric Soldering Iron Portable TV Sets 
Electronic Test Equipment Tape Recorder 
Electric Polisher PA Systems 
Hand Vacuum Cleaner Electric Razors 

ATR Inverter mounted in Car Using Electric Drill 

Soldering ground lead 

Tape Recording details of cati 

Splicing antenna lead -in 

*In many Cities, the use of 
commercial AC power for 
outside electric hand tools 
use is prohibited by law 
since AC line is grounded. 
ATR INVERTERS provide 
SAFE AC Power with no 
possible danger of being 
electrocuted. 

SEE YOUR JOBBER OR WRITE FACTORY 

1 /NEW MODELS )/NEW DESIGNS ANEW LITERATURE 

"A" Battery Eliminators. DC -AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 

2uallty Adduces Se ec 7931 
SAINT PAUL 1, MINNESOTA, U. S. A. 
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will virtually double the company's 
present engineering and manufactur- 
ing facilities . . . FANON ELECTRIC 
COMPANY announced the opening of 
the firm's new export department at 
15 Moore Street, New York 4, N. Y. 
All foreign advertising, sales promo- 
tion, inquiries, and shipments will be 
handled by this new department . . . 

PERMA -POWER COMPANY recently com- 
pleted a move to its own new and 
larger building. The organization is 
now located at 3100 North Elston Ave- 
nue, Chicago; Ill.... The Pittsburgh, 
Pennsylvania district office of THE BRIS- 
TOL COMPANY recently moved into a 
new building at 2250 Noblestown Road. 
In addition, the firm has opened a new 
branch factory and repair laboratory 
for its components at 3617 West Ala- 
bama, Houston, Texas. 

* s * 

REK- O -KUT, INC. has purchased the 
AUDAK COMPANY. The trademark, 
"Audax ", will be continued and a new 
corporation, to be known as AUDAX, 
INC., will be formed as a division of 
the parent organization . . . MINNE- 
APOLIS- HONEYWELL REGULATOR COM- 
PANY has purchased from RAYTHEON 
MANUFACTURING COMPANY the Tat- 
ter's 40 per -cent stock interest in DATA - 
MATIC CORPORATION. With this pur- 
chase. the firm now owns all the out- 
standing stock in the corporation . . . 

PHILIPS ELECTRONICS, INC. and A. HOL- 
LANDER & SON, INC. have announced 
their merger. The former concern is a 
factory subsidiary of PHILIPS INDUS- 
TRIES, INC. . . . SERVICE INSTRUMENTS 
CORP. recently purchased H AND S 

MACHINE PRODUCTS CO. The new fab- 
ricating shop will be operated as a 
second corporation under the name of 
ELECTRONIC METALS INC. . . . TUNG- 
SOL ELECTRIC INC. has purchased 
CHATHAM ELECTRONICS from GERA 
CORPORATION. 4E- 

PHOTO CREDITS 
Page Credit 
38, 89 Glenn L. Martin Company 
40, 41 (bottom right) ...Burroughs Corm 
41 (top) ....... Beckman Instrument Co. 
41 (bottom left). 77 IBM 
42..Fairchild Recording Equipment Corp. 
51 Remington Rand 
53 (top left) Australian News & 

Info. Bureau 
53 (top right) RCA 
53 (center right) ......U. S. Navy Photo 
53 (bottom left) Philco Corp. 
53 (bottom right), 56, 57 General 

Electric Co. 
54 U S Army Photograph 
55 Sylvania Electric Products Inc. 
58.59 U S Recording Co. 
66 Wharfedale Wireless Works Ltd. 
69. 176 Channel Master Corporation 
105 Walco Products. Inc. 
118 NBS 
132 Siegler- Hallamore Corp. 
150 Minnesota Mining & Mfg. Co. 
158 Varian Associates 

ERRATA 
In the article "The SR -200 Hi -Fi Control 

Amplifier" (June, 1957 issue) there was an in- 
correct tube designation in Fig. 1 (page 50). 
The tube shown as the tone control preamp 
should have been a 12AU7 instead of a 
12AX7. The phono preamp is a 12AX7 as 
shown. 

The letters "C" and "M" used to designate 
the various sections of the test cord in Fig. 5, 
page 51 of the July issue ( "Summer Service: 
Room Air Conditioners ") should be inter- 
changed. Our apologies for the error. 

FINAL SALE! 
GIANT KITS 

For Experimenters, 
Servicemen, 
Repairmen 

SACRIFICING $ 50.001, tuck at 5c on the Dol- 
lar! Our Loss is Your Gain! Two sizes of 
Giant Kits, each with BRAND NEW, usable 
parts for ham transmitters and receivers. Con- 
sist of: Wire wound and metallized resistors: 
By -pass and filter condensers: Variable, padding. 
and trimming condensers; Input, Output. Power 
transformers; RF and Audio -filter chokes; Vol- 
ume Controls; Assorted Knobs; (look -up wire: 
gang switches: Chassis; Voltage dividers; Re 
ceiving and transmitting sockets, all sizes . . . 

PLUS MORE! 

TOTAL RETAIL VALUE OVER $100 

60-lb. 50-lb. Freight or express kit shipments only. kit 
FOB Newark. NO 
COD. full amount 
MUST accompany 
each order. Write 

Dept. RTV $12 
95 

UNITED RADIO COMPANY 
58 Market Street, Newark, N. J. 

95 

2 WAY PORTABLE RADIO SET 
Sends -Receives up to IO miles as shown 
or hundreds of miles with outside antenna! 89 and 
90 meter amateur radio hands (novice) also Aircraft 
and overseas broadcasts (3 to S sic.) POWERED 
WITH SELF -CONTAINED PORTABLE RADIO 
13ATTEIIIES. NO AC Pi.UG -INS NEEDED! Take 

it with you everywhere you go- 
Keep In contact with home, friends. 
Has 5 watt crystal controlled trans- 
mitter- Sensitive Regenerative Re- 
ceiver. Send receive switch. Wt. 
only 3 lbs. Size. only 0 "x4 "x4 ". 
rESTI:D - PROVEN - SI \IYLI- 
P'lED-- l'RACTI( 'A 1, -Full infor- 
mation given on quick easy to get / lfeense. 
SEND ONLY $3.00 alndl pay' po P 

man $11.95 COD postage on arrival or send $14.95 
for postpaid delivery. Complete kit includes all parts. 
tube, coils. plastoid cabinet, easy instructions. (Set of 
batteries- 82.95: crystal 81.25(. CO\1I'LETELY WIRED 
AND TESTED POSTPAID $19.95. A regular 649.95 
value -Order now before price goes up. GUARANTEED 
-AVAILABLE ONLY FROM: 
WESTERN RADIO Dept. ENT-9 KEARNEY, NEBR. 

zYT,PON "QUALITY BRAND" 
RADIO & TV RECEIVING 

TUBES 
The Ideal Source of Sup- 
ply for the Independent 
Service Dealer. 

All Tubes Brand New, Individually Boxed, 

very Low Priced! Send TODAY for Catalog. 

ZYTRON TUBE CORPORATION 
220 West 42nd Street - New York 36, N. Y. 

GET INTO 

ELECTRONICS oak 

Valparaiso Tech trains for top flight positions. 
Technical representatives, field engineers. sales and 
specialists in communications. missiles. computers. 
radar. automation, color television. Basic and ad- 
vanced theory and laboratory. Major companies 
visit school for our graduates. 21 months' course. 
High school graduate or equivalent. Dormitories- 
campus. Start September, January, April. July. 
G. I. approved. \\-rite for Catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 

RADIO & TV NEWS 
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RATE: 55 per word. Minimum 10 words. November Issue closes September 
9th. Send order and remittance to: RADIO & TV NEWS, 366 Madison 
Ave., N. Y. C. 17. 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice; 
television ; broadcasting ; servicing ; aviation, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

FOR SALE 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give slake, model. Diagram Service, Box 
672 -RN, Hartford 1, Conn. 
TUBES -TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
1st Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5 -7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 
BLONDER -TONGUE CAM 1 4 ; DA8 1 ; MA4 1 ; 

CS 2, 4, 5, 7. 1 Jerrold B26 low strip; 2000 ft. 
RG11U good cond used 1/Z net price. W6QJV, 
19980 Gist Rd., Los Gatos, Calif. 
COLLECTORS -1923 Crosley Model V1, XJ, X. 
Original cartons. Box A, Otter Lake, N. Y. 
PRINTED Circuits: Design your own. Materials 
and complete instructions $2.00. Free literature. 
Dawntronics, SDM, 2051 Lansing, Denver 8, Colo- 
rado. 
SURPLUS Electronics parts, equipment, etc. ap- 
proximately 100 pounds $9.95 F.O.B. Dayton. 
A.C. line cords 6 ft. 6 for $1.00. Jumbo 4 -pin 
Transmitting tube Sockets 4 for $1.00. Parts as- 
sortment package, condensers, volume controls, 
resistors, sockets etc. all new $5.00 postpaid. Re- 
mittance with order. Alpine Products, Dept. 9D, 
2236 Hepburn, Dayton 6, Ohio. 
MARINE Crystals Since 1933. Dealer Discounts. 
Prepaid Airmail delivery. Literature. C -W Crys- 
tals, Box 2065, El Monte, Calif. 

DIAGRAMS -Radios, Amplifiers, Changers, $1.00 
Each. Television Service Data $2.00. Unknown 
Models. Give Tube Layout and Part Numbers. 
Cable Electronics Corp., 851 10th Ave., New York, 
N. Y. (Formerly Kramer's Radio Service.) 

DIAGRAMS! Service Data! Radios $1.00. Tele- 
visions $1.50. TV Tube Layouts, with First Aid 
Service Hints, 506. Give Make, Model. TV Millie, 
Box 101 Rt., Hicksville, New York. 
FREQUENCY Modulation Tuners, 88 -108 Mega- 
cycle, Complete with 4 tubes, $12.95. Grutman, 
One East 167th Street, Bronx, New York. 

WANTED 

CYLINDER and old disc phonographs. Edison, 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono -o- phones, Columbia cylin- 
der Graphophones, and coin -operated cylinder 
phonos. Want old catalogues and literature on early 
phones prior to 1919. Will pay cash or trade late 
hi -fl components. Box 50 % RADIO & TV NEWS. 

WANTED : Receiver R5 /ARN -7, MN -62A Trans- 
ceivers, RT18 /ARC -1, AN /ARC -3, BC -788C, I -1520, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 15 East 40th St., New York City, tele- 
phone LExington 2 -6254. 
WANTED : Signal Generators TS -403, TS -497, 
TS -621, SG -3 /U, TS -437, TS -510, TS -588, TS -608, 
etc. ; TS -186 Frequency Meters, AN /APR -4 Tuning 
Units, other "APR -" Receivers, ARC -3, other 
Surplus ; also Hewlett- Packard and other labora- 
tory quality equipment, Weston, etc. instru- 
nments; technical manuals ; for quick cash or 
swap for Zenith Transistor Portables, etc. Littell, 
Firhills, Box 26, Dayton 9, Ohio. 

CASH Paid! Sell your surplus electronic tubes. 
Want unused, clean transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, broad- 
cast, etc. Also want military & commercial lab 
test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details 
in first letter. For a fair deal write, wire or tele- 
phone: Barry, 512 Broadway, New York 12, N. Y. 
WAlker 5 -7000. 

REPAIRS AND SERVICING 

HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. Y. 7, N. Y. Ba. 7 -2580. 

TAPE RECORDERS 

RECORDERS, HiFi, Tapes, Free Wholesale Cata- 
log. Carston, 215 -R E. 88 St., N. Y. C. 28. 

TAPE Recorders, Tape. Unusual Values. Free 
catalog. Dressner 69 -02 R, 174 St., Flushing 65, 
N. Y. 

POCKET Tape Recorder Mohawk Midgetape with 
carrying case, earphones microphone, batteries, 
tapes, AC converter, foot controlled transcriber. 
Sacrifice. Complete, $200.00. Taylor Devices, 
North Tonawanda, New York. 
WHOLESALE Catalog 106. Recorders. Tapes. 
Typewriters. Watches. Towers, #155, Philadel- 
phia 5. 

HIGH FIDELITY 

LATEST Karlson Enclosure detailed manufactur- 
ing plans. 15" -$2.50 ; 12" -$2.00 ; 8 "- $1.50. 
Radio Bookshop, 1379 E. 15, Brooklyn 30, N. Y. 

SAVE! Save! on the finest in HiFi Components. 
All equipment brand new in factory sealed car- 
tons. Don't delay write for free list today. Downey 
HiFi, P.O. Box 2065, Downey, Calif. 
DISGUSTED of "Hi" Hi -Fi Prices 1 Unusual Dis- 
counts on all your High Fidelity requirements. 
Write now. Key Electronics Co., 120 Liberty St., 
New York 6, N. Y. Evergreen 4 -6071. 

RECORDS 

PHONOGRAPH Records cheap, postpaid. Cata- 
logue. Paramount, Box 242 -N, Williamsport, 
Penna. 

CORRESPONDENCE COURSES 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 

INSTRUCTION 

STUDY At Home For Commercial Radio Licenses. 
Very Reasonable Fee. Free Sample Lesson. Write 
Radio License Aids, Box 159, Buzzards Bay, Mass. 
ENGINEERING Degrees, EE Option Electronics 
earned by home study. Residence classes also 
available. Pacific International University, 5719 -C 
Santa Monica Boulevard, Hollywood 38, California. 
KNOW Morse Code in minutes. Revolutionary 
Code Teacher proved 10 years. 506 and self - 
addressed stamped -envelope to "Philkoda -T," 7120 
Lahser, Birmingham, Mich. 

MISCELLANEOUS 

ENGRAVED Plastic Instruction and Name Plates 
To Order. Forrest Engravers, New Rochelle, N. Y. 

EARLY battery radios, crystal sets, parts, maga- "WINEMAKING ; How to Make Beer, Ale." Illus- 
zines, tubes, etc. Paul Thompson, 1300 So. Main, trated. $2.00. Eaton Publications, Box 1242 -T, 
Las Vegas, Nevada. Santa Rosa, California. 

When you order by mail ... 
please print your name and address clearly, be specific 
in your order, enclose proper amount, allow ample 
time for delivery. 

September, 1957 

HQ for the 5 TOP QUALITY brands of , 
UBES 

AT SENSIBLE PRICES! 
Individually boxed First quality only 

Brand New 90 -DAY RETMA guarantee 
No rebrands No private brands No rejects 
WRITE FOR LATEST TUBE CATALOG FREE! 

1835 
CL-2 . 

2BP1 
2C35 
2C39A 
2C40 
2C51 
2C53 
2E24 
2K25 
2K45 
2K55 
3624 
3624W 
3629 
3BP1 
3C23 
3C31 
3C45 
3.130 

.. $ 3.35 .. 10.00 .. 3.95 .. 2.00 .. 10.00 .. 6.75 .. 2.75 .. 9.75 .. 2.25 .. 13.50 
35.00 

357A 
371B 
403A 
4036 
404A 

.. 14.00 

.. 2.90 
12.50 

4166 
.. 

. 30.00 
417A 2.25 
417A/5842 

12.00 
*450TH.. 43.00 
KU-610.. 3.50 

.. 15.00 WL/655/658 
1. 0 90.00 .. 4.25 GL673 .. 12.50 .. 4.75 703A ... .95 .. 1.85 717A ... .25 .. 3.95 *K722 .. .85 .. 1.00 750TL . 30.00 

.. 6.75 803 .... 1.50 
. 25.00 805 .... 4.00 

3K20000LK 807 1.10 
Write 807W/5933 1.50 

*4.Ì25A 30.25 813 (RCA) 8.75 
54-250A 35.00 814 . . . 2.50 
*4-400A . 45.00 836 . . . 2.00 
4824/EL3C 4.50 837 .... 1.25 
4X500A . 45.00 838 . . . . .40 

*4PR60A. 30.00 866A ... 1.20 
5C22 . 24.00 872A .90 
6AK5W... 1.00 872A (GE) 2.75 
6C21/450TL 918 ... 1.10 

13.50 927 ... .95 
6J4 1.70 954 ... .10 
15E 1.00 955 ... .30 
FG32 4.25 956 ... .30 

35TG . 2.00 957 ... .30 
VC50/32V 8.00 958A ... .35 
RK-60/1641 991 . . .20 

1.15 CK1005 . .30 
RK-65/5D23 CKI007 . .45 

7.50 5517 .. 1.35 
HY69 . 2.10 5636 .. 2.75 
RKR72 or 73 .30 5642 .. 1.00 
F123A 6.75 5646 .. 4.00 
VXR-130 . 1.00 5651 .. 1.00 
GL299 1.50 5654 .. 1.20 
307A .60 5676 .. .65 
355A 10.00 5687 2 25 

5687WA . 4.50 
5691 .. 5.00 
5692 .. 5.00 
5693 4.50 
5703WA . 3.95 
5718 .. 1.75 
5719 1.40 
5725 .. 1.50 
5726 .. .65 
5744 1.00 
5749 .. .95 

5763 
1.25 

812 .. 1.00 
5814 1.00 
5819 .. 23.95 
5840 .. 3.50 
5876 7.00 
5881 .. 2.80 
5910 .. .45 
5915 .. .50 
6111 .. 4.50 
6112 4.50 
6130/3o45 4.75 
6201 
6350 
6539 
8008 
8020 
9001 
9002 
9003 
9004 
9005 
9006 

45.00 .. 2.50 
.. 9.00 .. 3.25 .. 1.00 
.. .70 
.. .. 1.2.55 

0 

.. .25 
Write 

And 
(Surplus)others 

Full Line 
Amperite 

Ballast And 
Relay Tubes 

Immediate 
Delivery 

Write! 

WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF 
CBS -HYTRON, EIMAC, PENTA, etc: 

2 COLOR TUBE CARTONS 
Keeps your tube stock neat. New 
safety partition prevents tube 
breakage. Distinctively litho- 
graphed in glossy red and black. 
The most distinctive tube carton 
available today. Minimum quan- 
tity: 100 of any o ne size. Write 
for case lot prices. 

SIZE FOR TUBE PER 100 
Miniature...6AU6, etc.....$1.00 
GT 65147, etc 1.25 
Large GT ..1B3, etc 1.50 
Large G ..5Ú4G, etc 2.00 
WHITE GLOSSY BOXES 
Completely blank. No printing o 
color. Otherwise same as above. 
Same high quality, some low 
prices. Specify "WHITE" when or- 
dering. When color is not stated, 
2 color cartons will be shipped. 

TUBE STACKERS 
White glossy only. Ministacker 
holds 10 Mini. tube cartons; "GT" 
stacker holds 10 "GT" cartons. 

SIZE PER EACH 
Ministacker 11 /2e 
GT 02 

$10.00 Per Case of 1,000 F.O.B. N.Y.C. 
(All cartons & stackers f.o.b. NYC) 

AIRPORT or PHOTOGRAPHIC 
FLASH EQUIPMENT 

Flash visible sible up to 3 miles, even in bright sunlight. 
May be used for portable (48 lbs.) photo -flash, visual 
signals, experiments, etc. Consists of a very high 
voltage converter, electronic flash lamp & holder, ca- 
bles, mounting brackets, spare parts kit with extra 
flash lamp included, and detailed technical manual. 
Unused, complete. Some require paint touch-up. Can 
be made to operate from 115 VAC, 60 cycles with cir- 
cuit modifications. All tested & working when shipped. 

Model AN /VVX -1 
for 6 or 12 v. DC 

$75.00 
Model AN /VVX -1X 
for 24 or 48 VDC 

$6500 

WRITE FOR "BARRY'S GREEN SHEET" FREE! 

NOTE: Even Barry is not infallible! Try as might 
to prevent it, on r sources of supply 
do send in a bad tube that 

occasions, 
ro careful exami- 

nation. So, if at any time one does u slip by toxY u, 
please advise us at once o that we can make prompt 
and cheerful correction. 

e 

TERMS: 25 / deposit with order, balance C.O.D. 
All merchandise guaranteed. F.O.B. N.Y.C. 

Subject to price variation and stock depletion 
MINIMUM ORDER $10.00 

TRADES ACCEPTED -OPEN MON. TO SAT. 

BARRYELE CcToRROpN ICS 

1/4512 Broadway, Dept. RN. N.Y. 12, N.Y. 
Phone: WAlker 5- 7000 

187 

www.americanradiohistory.com

www.americanradiohistory.com


"TAB" Tubes Tested, Inspected. Boxed 
Guaranteed New FIRST QUALITY Surplus 

0A2 .80 6B36 .72 12AT6 .59 117Z3 .69 
082 .72 6BK7 .99 12AT7 .89 11726 1.10 
0C3 .84 6BL7 1.95 12AU6 .63 2C22 20/51 
003 .80 66N6 1.08 12AÚ7 .69 7193 20/$1 
OZ4 .50 6606 1.19 12AX7 .79 434A 2.00 
IA7 1.00 68Z7 1.25 12BA6 .65 2C51 3.00 
1 B3 .78 6C4 .49 12BA7 .99 2021 .68 
185 .78 6C5 .69 12606 .59 3023 5.00 
154 .78 6CB6 .80 128E6 .59 4 -65A 15.00 
1T4 .78 6CD6 1.49 1213F6 .59 4 -125 32.00 
1U4 .68 6146 .59 12BH7 .99 4 -250 35.00 
1U5 .89 6 .15 .59 12BY7 1.00 4E27 7.00 
1X2A .68 6.16 .59 128Z7 .99 4PR60 35.00 
3Q4 .68 666 .59 120U6 1.45 4X150 19.00 
305 .86 667 .79 125A7 .69 4X250 35.00 
354 .68 61-6 1.19 12507 .89 4X500 43.00 
3V4 .99 654 .59 125147 .89 5BP1 1.98 
584 1.25 658 .99 125.17 .75 5BP4 1.98 
5U4 .59 6SA7 .69 1251(7 .75 35T 4.00 
5V4 .89 6587 1.19 12507 .69 100T 7.00 
5Y3 .59 65C7 .89 19606 2.15 250T 20.00 
6AB4 .59 6507 .79 19T8 1.16 388A 1.00 
6AC7 .79 651.17 .69 25606 1.39 418A 14.00 
6AG7 .89 65.17 .69 251-6 .72 450T 43.00 
64146 .99 6567 .72 25W4 .77 807 - 1.19 
6AK5 .69 651.7 .89 25Z5 .72 808 1.00 
6AL5 .59 651'47 .72 25Z6 .75 809 3.00 
6AQ5 .66 6507 .74 EL34 3.49 810 10.00 
6AS7 3.00 65R7 .79 EL37 2.49 811 3.00 
6AT6 .49 6T8 .98 351..6 .59 812 3.00 
64U4 1.29 6U8 .98 35W4 .52813 8.00 
6AU5 1.19 6V6 1.39 35'14 .69 814 3.00 
6AÚ6 .59 6W4 .79 35Z5 .57 815 2.00 
6AX4 .79 6W6 .89 50A5 .69 8298 8.00 
6BA6 .59 6X4 .39 5065 .69 832A 6.00 
6BÁ7 1.00 6X5 .49 SOCS .69 866A 1.20 6606 .69 6Y6 .89 50L6 .69 6146 3.98 
613E6 .59 7147 .89 KT66 3.29 5879 1.20 6606 1.50 12A L5 .59 75 .89 5881 2.85 
6BH6 .79 12AQ5 .75 80 .59 6550 3.90 
Write for Complete Tube List! Discounts to Qty. Buyers 

TUBES WANTED! WE BUY! SELL & TRADE! 

NEW! Ist QUALITY BROKEN KEY TUBES, GTD. 
TV MFG BRAND. MFGRD by RCA, etc. 

5U4 65147 Lots Ten 6006 12AX4 Lots Ten 
6AX4 6507 

Singly290 I 65C7 6V6 Singly0590 

FINEST HI -FI RECORDING TAPE 
1200 Ft. -7" Reel $1.45 Lofs 
Money Back Gtd. of 72 

Highest quality controlled plastic base 
tape made by new Erin Sheen process. I 

Precision coated & Slit. Gtd. Constant 
output. Splice Free. Freq. 71/2 IPS 
40 -15KC Oxide Wnd In. 3 FOR $4.50 k 
New let Quality "Mylar" 2400 Ft. -7" Reel Ferro 
Erin Processed Recording tape $4.49, 3 for 512 

NEW IMPROVED "TAB" HI -FI SPEAKERS 
With inbuilt Network Ticonal Alnico 5 Plus 
Magnet, 4 to 8 ohms V.C. 
15" TRIAX, 25 Watt /20. 20,000 Cycles. 
MODEL F15H3X ............536 
12" TRIAX, 20 Watt /40- 20,000 Cycles. 
MODEL F12H3X 527 
12" COAX. 20 Watt /35. 18,000 Cys $22 
Sonotone CA12 / COAX /40- 14000Cyc 519.11 

NEW "GE" PHONO CARTRIDGES 
ORIGINAL BOXED G.E., MONEY BACK GTD. 

RPXO61A /LP or RPXO63A /78 DIAMOND $16.96 
RPXOSOA /LP &78 TRI -PLAY SAPPHIRE $6.95 
RPXO52A /LP &78 TRI -PLAY DIAMOND & SAP.$19.00 
RPXO53A /LP &78 TRI -PLAY DIAMONDS $28.00 

GTD FIRST QUALITY PHONO NEEDLES. ALL MAKES 
& CARTRIDGES LP &78 -ONE DIAMOND $8; TWO DIA- 
MONDS $16; DIAMOND & SAPPHIRE $9; TWO SAP- 
PHIRES $2.39; ONE SAPPHIRE LP or 78 $1.49 @ 

PLEASE SEND CARTRIDGE NAME & NUMBER 

CHOKE USN /WE /4HY /45OMA /3KV /27OHMS H'sld & 
CSD itCH1001 ........ $4 @, 3'for $10, 9 for $27 
MUELLER 25AMP BATTERY CLIPS, 350 Reg...6 /$1 
SEALED HEATER (CALROD) 30, 100, 125 Watt. 3/$2 
SABRES TUBULAR 1430v /Sma H'sld Rectifier, ea. $1 
BP3O Bind Posts Sway sim DF3O /Superior..4 for $1 
6098 6AR6 Gtd Broken keyways 
BC457/$4.95, BC458 /Tested Gtd. $5.95. 

2 for $1 

As Is BC457/$1.39, BC458 /$1.98 Gud for parts. 
SLIM JIM Dynamic MIKE & STD & XFRM $3 
NEW VIBRATOR 4 pin 6 &12V...51.49 @, 8 for $10 
RF /THERMOMTER GE /31/2 " /475ma &5A &couples 53.75 
RESET CIRCUIT BREAKER FUSES 3, 5, 7, 10, 15 & 
20 Amps 3AG Type 39e, 3 for $1, 8 for $2 
SNOOPERSCOPE 2" Tuba :Data $50 Val.$4.75 @ , 2/59 
MICROSWITCH B- 1 /S.P. /30Amp /Case&Arc Sup..10 /$1 
NEW T30 THROAT MIKE $1 @, 3 for $2 
CIRCULAR SLIDE RULE EQUIV 12" Data &Case....$1 
RELAY 4PDT/ 12to24vdc /Min$1 O , 6 for 55, ADVANCE 
RELAY 4P /2NO &2NC /16to28VAC /RBM.$1 @, 6 for SS 

MinVOM- VAC &DC 0- 15- 150.1000V & 0.100K ohms & 
0 -150 Ma. 11/4 "x21/4 "x4 " ...............$7 77 O 
BRONZE Hvy Duty 115v /60cy /Selsyns 2/$9 

-AN /2" Meter RDerSQ /Mtg /30VDC /2 %Acy.$2 @, 3/55 
METER 31/2 " /SOOma /DeJUr 2 %Acy..$3, @, 3 for 58 MINITURE AC FAN Tapped for 6 &12VAC $1 @ 
TRANSFORMER ALL 115V INPT /60cy /PRI. TPF5I RCA H'sld Pwr &Fil Transf USN 1200VCT /200 
me. 6.4v @ SA, 5V @ 3A & 125v @ 200ma 5H7L6W. $695 0, 2 for $12, 5 for $25 
MINIM&7TERS 11/2 "Sq 2 %Acct' BELT CSD. 
O -1ma, 100ma, 500ma $3.98 O. 4 for $15 0- 15vdc, 30vdc, SOOvdc $3.98 @, 4 for $15 
O- 15vac, 15OVac $3.98 @, 4 for $15 0 -200 or 500 Microamps $6 0, 2 for $13 0 -50 or 100 Microamps...... $8 @, 2 for $15 TPF52 /778VCT @ 2OOma /5V @ 3A &6.3vct@ 5A THOR- DARSON & STANCOR, $18 Val $4 O. 3/$11 TPF53 /270vct @ SOma /6.3 O 2A 52 0, 4/$7 TPF54/150V @ 3Oma /6.3v @ 1A..51.49 @, 3/54 CHOKE SHy /150ma /USN / H'sld.. ..51.98 @, 3 for $5 MICA .006 @ 2500WVDC &RF /XMITTINGCD$3Va17 /$1 

KITS! "TAB" THE BEST KITS! 
All Kits Contain Most Popular Values A Sizes Kit 35 Precision Resistors Kit 35 Power Resistors Kit 18 Switches Kit 75 Mica Cond's Kit 3 Transistor Transf. Kit 6 Crystal Diodes Kit 150 Carbon Resistors Kit 250 Ft. Hookup Wire Kit 42 Panel Lamps Kit 100 Fuses Kit 12 Electrolytic Coed's Kit 100 Ceramic Cond Kit 15 Volume Controls Kit 18 Rotary Switches Kit 36 Tube Sockets Kit 6 Crystals O Holders Kit 50 Tubular Coed's Kit 65 Inductors Si Coils Kit 500 Lugs a Eyelets Kit 5 Mieroswitches Kit 10 Xmit Mite Cond's Kit 10 Wheat Lamps Kit 5 Lbs. Surprise Kit Klt 40 Insulators 

Kit 10 Xmit Mica Cond's Kit 85 Insulated Resist. 

BUY 10 RITE GET ONE FREE! EACH KIT 99c 
WRITE FOR BARGAIN CATALOGUE. 
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TERMS: Money Back Old (cost 
of Indse only) $2 min order 
F.O.B. N.Y.C. Add shpg charges 
or for C.O.D. 25% Dep. Prices 
shown subject to change. 

111RM LIBERTY ST., N. Y. 6, N. Y. 
PHONE: RECTOR 2-6245 
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SOLVED! 

A recorder head worn by conventional tape can cause you to hear 
the same lack of sharpness you see here. 

"Scotch" Brand Magnetic Tape reduces head abrasion to assure 
years of clear audio pleasure. 

End loss of resolution, reduce head wear 
with "Scotch" Brand's built -in dry lubrication 

Sound signal at left, which has lost its shape, is made by machine 
with worn magnetic head. Clearly defined square wave signal at 
right was made by identical type recorder whose head is "Scotch" 
Brand -protected. 

You asked for it and "Scotch" Brand is first to 
bring it to you Built -in silicone lubrication to mini- 
mize loss of resolution, absolutely eliminate tape 
squeal and save your machine's delicate magnetic 
head from abrasion. 

Only "Scotch" Brand Magnetic Tapes perform this 
essential lubricating job for you, because only 
"Scotch" Brand has silicone lubrication that lasts 
the life of the tape. And what a difference this built -in 
safety feature makes! "Scotch" Brand Magnetic Tapes 
glide smoothly, easily over your recorder head, while 
the head itself is protected from the abrasive action 
you get with conventional tapes. 

Treat your machine to a reel of "Scotch" Brand 
soon and hear the difference. FREE TAPE TIPS... 
write Dept. PF -97. 

ONLY "SCOTCH" BRAND HAS SILICONE LUBRICATION 

The term "Scotch" and the plaid design are registered trademarks for Magnetic Tape 
made in U.S.A. by MINNESOTA MINING AND MFG. CO., St. Paul 6, Minn. Export 
Sales Office: 99 Park Avenue, New York 16, N.Y. © 3M Co., 1957 
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ops in performance and value 
for today's growing market 
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Mallory 
ci6exem.% 
Batteries. . . 

To get your share of the growing, profitable 
battery market -sell the batteries that helped 
make the new transistor radios possible. 
Amazing Mercury Batteries, pioneered by 
Mallory, lead all others in small size, long 
life, fade -free performance. No wonder 
they're the leading choice of set manufac- 
turers and distributors! 

Mallory Mercury Batteries stay at full 
strength for months on the shelf. They 
last far longer and cost far less per hour 
of use. They deliver the unequalled per- 
formance that builds repeat sales. And 
they're backed by consistent Mallory 
promotion and strong Mallory adver- 
tising in the Saturday Evening Post, 
Time, Newsweek and Business Week. 

Get full facts today from your 
Mallory distributor, on the 
TWIN -LINE of Mallory Mercury 
and Zinc -Carbon Batteries... 
leaders in profit and performance 
for both transistor and vacuum - 
tube portable radios. 

For vacuum tube 
radios -Mallory Zinc - 
Carbon Batteries. 

Capacitors Vibrators Switches Controls 

Resistors Rectifiers Power Supplies 

Filters Mercury and Zinc- Carbon Batteries 

MAP. R. M LLORV;&CO.Inc. 

LORY 
,.:R,_ MALLORY i .CO. Inc., INDIANAPOLIS ß, INDIANA 
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